CONSTRUCTI ON SPECI FI CATI ONS
DI VI SION 3 - CONCRETE
SECTI ON 03025
PRE- CAST CONCRETE BUI LDI NG

1. GENERAL.

1.1 Scope of Wirk. These specifications cover the furnishing and
installing of a pre-cast concrete building conplete with walls,
roofing, door, hardware, |ouvers, ventilating fan, heating unit,
pi pe openings and el ectrical equipnent and insulation. The door,
hardware, |ouvers, ventilating fan, heating equipnent, and
el ectrical equipnment are described in other sections of these
specifications but the pre-cast building shall be constructed to
accomodate all required features. The Contractor shal
coordinate construction of the building to accomopdate al
required features and appurtenances. The pre-cast buil ding shal
be suitable for setting on a poured in place concrete foundation
and floor slab. Poured-in-place concrete shall be in accordance
with the requirenments of Section 03010 and Section 03020.

Structural calculations stanped by a Regi stered Engi neer shall be
submtted justifying the wall and roof design for the specified
| oadi ngs.

2. APPLI CABLE PUBLI CATI ONS.

The publications |listed below forma part of these specifications
to the extent referenced. The publications are referred to in
the text by the basic designation only.

2.1 Anerican Concrete Institute (Ad).

ACl 1211.1 Recommended Practice for Selecting
Proportions for Normal and Heavywei ght
Concrete

2.2 Anerican Society of Testing and Materials (ASTM.

ASTM C- 33 Concrete Aggregates
ASTM C- 39 Met hod of Test for Conpressive Strength of
Cyl i ndri cal
Concrete Speci nens
ASTM C- 143 Met hod of Test for Slunp of Concrete
ASTM C- 150 Standard Specification for Portland Cenent
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ASTM C- 192 Met hod of Making and Curing Test
Speci nens in t he
Laborat ory

2.3 Anerican Wl di ng Soci ety (AWB)

AWS D1. 1 Structural Wl ding Code

2.4 Precast Concrete Institute. Quality Control for Plants and
Producti on of Precast Prestressed Concrete Products.

3. MATERIALS.

3.1 Precast Concrete Building.

3.1.1 Design Loads. The building shall neet or exceed the
foll owi ng m ni nrum | oadi ngs. The precast buil di ng manuf act urer
shall submt calculations to the Engi neer denonstrating
conpliance with the | oadi ng requirenents.

A.  Snow Load. Buildings will wthstand a m ni mrumroof snow | oad
of 126 pounds per square foot.

B. Wnd Load. Buildings will withstand the effects of 140 mle
per hour wi nd | oad, Exposure B, with wind pressure (qg,) equal to
50. 2 psf.

C. Earth Quake. Buildings will withstand the effects of a zone
2B eart hquake.

D. Tol erances. Tolerances will be within the limts as dictated
by t he PCl Quality Cont r ol
and Assurance Manual .

3.1.2 Precast Concrete. The concrete mx design is designed to
ACI 211.1 to pr oduce concrete
of good workability.
Mx #7.25 R - 1 cubic yard

cement 681 | bs.

water 232 I bs. (27.8 gal.) wc=.34

Cour se aggregate (SSD) 1, 800 I bs.

Fi ne aggregate (SSD) 1,196 | bs.

Wat er Reduci ng Agent 34 oz. MB 322N

Air Entraining Agent 6 oz. MB AE-90 (4-7%

Ave. 28 day strength 5,500 psi

Cement will be low alkali type I-11 or type IlIl conformng to
ASTM C-150. Coarse aggregates used in the concrete mx design
will conform to ASTM C33 with the designated size of coarse

aggregate #67. Mnimum water/cenent ratio will not exceed 0. 40.
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Slump will not exceed 5" with normal water reducing agent or 7
Wi th super plasticizer. Air-entrained adm xtures will conformto
ASTM C260. Water reducing adm xtures will conformto ASTM C494,
Type A Pl asticizing adm xtures wll conform to ASTMC 1017.
O her adm xtures will not be used wi thout Engi neer approval.

3.1.3 Colored Concrete. Color additives will conform to ASTM
C979. A 6"x12"x2" color sample wll be available for Omer
approval. The following will contain colored concrete:

a. Buil ding roof panels.
b. Building walls.
c

. The sanple brand and type of color additive will be
used throughout the manufacturing process.

d. AIl ingredients wll be weighed and the mxing
operation will be adequate to ensure uniform di spersion
of the color.

3.1.4 Cold Wather Concrete. Col d weat her concrete placenent
will be in accordance with ACI 306. Concrete will not be placed

if anbient tenperature is expected to be below 35 degrees F.
during the curing period unless heat is readily available to
mai ntain the surface tenperature of the concrete at |east 45
degrees F. Materials containing frost or Jlunps of frozen
materials will not be used.

3.1.5 Hot Weather Concrete. The tenperature of the concrete wll
not exceed 80 degrees F at the tine of placenent and when the
anbi ent tenperature reaches 90 degrees F. The concrete will be
protected with noi st covering.

3.1.6 Concrete Reinforcenent. Al reinforcing steel wll
conform to ASTM A615. Al welded wire fabric will conform to
ASTM A185. Al reinforcement will be new, free of dirt oil.
Pai nt, grease, and loose mll scale and | oose or thick rust when
pl aced. Details not shown on drawings or specified will be to
AClI 318. Steel reinforcenent will be centered in the cross-
sectional area of the walls and will have at |east 1" of cover on
the under surface of the floor and roof. The maxi mum all owabl e
variation for center-center spacing of reinforcing steel will be
1/ 2". Full lengths of reinforcing steel wll be used when
possi bl e. Reinforcing bars wll be bent cold. Di agonal
reinforcenent will be placed around all openings.

3.1.7 Sealers and Curing Conpounds. Curing compounds, if used,
will be odorless, conplying with ASTM C309 type | or |I-D.
Weat herproofing sealer for exterior of building will be clear,
| ow gl oss, water based acrylic seal er (Dayton-Superior J-24).

3.1.8 Conposite Walls and Roof Insulation. The walls and roof
shal |l be designed to provide an insulating value of at |east R19.
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Precast panels shall incorporate insulation into the roof section
with concrete interior and exterior surfaces. Wall sections wth

insulation installed on interior surfaces will be allowed only
when insulation is covered by fiberglass reinforced panels on al
interior surfaces. | nsul ation shall be rigid polystyrene;

fiberglass batt insulation will not be all owed.

3.1.9 Exterior Concrete Surfaces. Exterior concrete wall
surfaces shall be tinted light brown with a sinulated vertica
natural wood grain inpressed surface texture. The tinted surface
shall receive a clear water repellant surface treatnent. Exterior
concrete roof surfaces shall be sinulated cedar shake shingle
roof texture, using colored concrete with a clear water repellant
surface treatnent. Sinulated shake roofs wll receive one heavy
coat of pure linseed oil.

3.2 Caulking, Gout, Adhesive and Sealer. Al'l caulking wll
remain flexible and non-sag at tenperatures from 50 to 140
degrees Fahrenheit. Interior joints will be caulked with white
‘* Si dewi nder’’ by DAP. Exterior joints will be caulked with a
siliconized acrylic caulk that closely matches the exterior
concrete color (by GE Sealants). Roof ridge will be 100% silicon
caul k (al so by CGE Seal ants). Epoxy concrete adhesive will be two
conponent rigid, non sag gel adhesive for bonding to dry or danp
surfaces, noisture insensitive. Portland cenent nortar wll
consi st of one part Portland cenment, three parts sand and enough
water to make a wor kabl e m xture.

3.3 Paint. Al  paints and coating shall conform to the
requi renment of Section 09913.

3.3.1 Interior Concrete Surface. Interior concrete roof surfaces
shall not be painted.

3.3.2 Metal Surfaces. Metal surfaces both inside and out shall be
pai nted in accordance wth the requirenments of Section 09913.

3.4 Steel Doors. St eel doors and hardware shall conformto the
requirenents specified in the Section 08100 ‘‘Metal Doors and
Frames’® and Section 08700 ‘‘ Hardware''.

3.5 Wall Louvers. Wall louvers shall conformto the requirenents
specified in Division 15.

3.6 Cast in Place Concrete. Cast in place concrete shall conform
to the requirenments of Section 03010 - Portland Cenent Concrete.

4. CONSTRUCTI ON.
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The building shall be installed at the |ocation shown on the
pl ans and in accordance with the manufacturer’s recommendati ons.

4.1 Cast in Place Concrete. All cast in place concrete
construction shall conformto the requirenments of Section 03020 -
Placing and Finishing Concrete. Interior floor slab surfaces

shall have a trowel finish. Exterior floor slabs shall have a
i ght broom finish.

4.2 Cracks and Patching. Cracks in concrete building conponents

that are judged to affect the structural integrity of the
building will be cause for rejection of the building. Smal |
hol es, depressions and rock pockets wll be patched with a
suitable material. The patch will match the color, finish and
texture of the surrounding surface. Patching will not be
allowed on defective areas iif the structural integrity
of building is affected.

4.3 Curing and Hardening Concrete. Concrete surfaces will not be
allowed to dry out from exposure to hot, dry weather during the
initial curing period. Curing conmpounds wll not be used on
interior walls as they will prevent paint adhesion.

4.4  Structural Joints. Where Contractor chooses to assenble

building on site, all welding will be by Certified Wl ders only
(in accordance with AWS D1.1). Wall conmponents wll be joined
together with 2 welded plate pairs at each joint. WlIld plates
will be anchored into the concrete panels and welded together
with a continuous wel d.

Walls and roof will be joined with weld plates, 2-1/2"x5", at
each bui | di ng corner. The joint between the floor slab and
walls will be joined with a grout mxture on the inside. a
mat ching colored caulk on the outside and two weld plates 6’
| ong per wall.

4.5 Painting. Al steel and wood surfaces shall be painted as
specified in Section 09913.

4.6 Building Quality Control and | nspection.

4.6.1 Pre-pour inspection. Check all panel measurenents
i ncludi ng diagonals (rmust be within %inch). Check rebar spacing
and cl earance. Check | ocation of all enbeds.

4.6.2 Concrete Testing. The following tests will be perforned on
concrete used in the manufacture of the Building. Testing wll
only be performed by qualified i ndi viduals who have been
certified ACl Technician Grade 1. Sanpling will be in accordance

with ASTM C172. Test results shall be submtted to the Engi neer.
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a. The slunp of the concrete wll be performed on the
first batch of concrete in accordance with ASTM Cl143.
This slunp will be in the 3"-5" range for mxes wth
normal water reducing agents, and 3 '-7" range for
super plasticized m xes.

b. The air content of the concrete will be checked per
ASTM C231 on the
first batch of concrete. The air content will be in
the range of 4% 6%

c. The conpressive strength of the cylinders will be
tested to ASTM C39.

d. Test cylinders wll be taken from each other batch.

- 1 cylinder wll be tested prior to renoval of
fornms and nust be at 2,500 psi or higher.

- 1 cylinder represents 7 day strength

- 2 cylinders wll represent 28 day strength and
nmust be 4,500 psi or greater.

4.6.3 After Form Renpval Inspection. Recheck panel dinensions.
Verify that all enbeds remmined in place. Look for all cracks or
bl em shes that may cause rejection. Assure that panels are
properly yarded and bl ocked.

4.7 Buildings Placed Upon Concrete Slabs. Install steel angle
around building perinmeter on a bed of caul king. Place continuous
%' x 4’ neoprene rubber bearing pads around buil ding perimneter
between the steel angle and the bottom of the building wall
Walls shall be set true and plunb and securely wel ded together
Al welding shall be done by AWS certified welders. Proof of
certification shall be provided to the Engineer prior to
erection. Installed doors shall be installed plunb and sw ng
easily wthout dragging or binding. Attach building walls to
floor slab as indicated on the drawi ngs. Place sealant around
perimeter between walls and steel angle to prevent entrance of
noi sture. Al joints shall be properly caul ked and seal ed.

END OF SECTI ON
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CONSTRUCTI ON SPECI FI CATI ONS
DI VI SION 3 - CONCRETE
SECTI ON 03500
GROUT

1. GENERAL .

This section covers application of grout to fill holes, grout in
sl eeves, set anchor dowels and bolts, and other m scel |l aneous itens
of construction.

2. APPLI CABLE PUBLI CATI ONS.

The publications listed below forma part of this specification to
the extent referenced. The publications are referred to in the
text by the basic designation only.

2.1 Anerican Society for Testing and Materials (ASTM.

ASTM C- 191 Test Method for Tine of
Setting of Hydraulic Cenent by
Vi cat Needl e

ASTM C- 827 Test Method for Early Vol une
Change of Cenentitious M xtures
ASTM D- 696 Test Method for Coefficient of
Li near Thermal Expansion of
Pl astics

3. MATERI ALS.

3.1 Cenent Based G out. Gout for sealing holes or openings or
setting punp bases shall be non-shrink grout equal to Five-Star
Grout as manufactured by U S. Gout Corporation. The grout nust
show no shrinkage under ASTM C-827 and nust contain no expansive
cements or netallic powders such as alumnum or iron filings

Grout shall consist of preneasured prepackaged materials supplied
by the manufacturer requiring only the addition of water. The
manuf acturer's instructions nust be printed on the outside of each
bag. Water utilized shall be potable grade. Gout shall exhibit
no shrinkage (0.00% and have a maxi num expansi on of 4.0 percent
when tested in accordance with ASTM C-827. The grout shall have a
m ni mum 28-day conpressive strength of 5,000 psi when tested in
accordance with ASTM C-109 and shall have a mninmuminitial set
time of 60 m nutes when tested in accordance with ASTM C- 191
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3.2 Epoxy Gout. Epoxy grout utilized for anchoring bolts or
dowel s in existing concrete shall be a pourable, non-shrink epoxy
grout containing 100 percent solids. The grout shall be Five

Star Epoxy Gout, or equal. The epoxy grout system shall be
supplied in units consisting of three conponents - all preneasured
and prepackaged. Resin conponents shall not contain any

non-reactive diluents. The m xed epoxy grout shall have a m ni num
working life of 45 mnutes at 75°F. The grout shall have 0.00
percent shrinkage and a maxi nrum 4.0 percent expansi on when tested
i n accordance with ASTM C- 827 and have a 7-day conpressive strength
of 10,000 psi when tested in accordance with ASTM D- 696, Method B

3.3 Epoxy Adhesive. Epoxy adhesives for bonding fresh plastic
concrete with existing concrete surfaces shall be Sikadur Hi -Md,
or equal, as manufactured by Sika. Grout conmponents shall be
prepackaged, two conponent, ready for field m xing.

4. CONSTRUCTI ON.

4.1 Cenent Based Gout. Gout shall be mxed in strict accordance
with manufacturers' instructions and with a mninmm of water.
Concrete surface to which it shall be applied shall be sandbl asted
and thoroughly cleaned with water. Concrete surface shall be
saturated with water, but free of standing water. Gout shall be
t horoughly consolidated in place and free of air voids. G out
surface shall be troweled to a snooth surface and bl ended with the
surroundi ng concrete. Gout shall be struck snooth with the edges
of bl ower base plates. Gout shall be cured with wet burlap for a
m ni mum of five days.

Punps and buil di ng col ums shall be set on anchor bolts that have
been set in the concrete bases. The punp or colum base shall be
| eveled with nuts on the bolts beneath the base plate and set 1.5
i nches above the concrete curb. The renai ni ng open space beneath
the plate shall then be grouted in place with cenent based grout.
Extrenme care shall be utilized to nmake sure grout is firmy packed
beneath all parts of base pl ates.

4.2 Epoxy G out. Epoxy grout shall be utilized to set all
expansi on anchor bolts. All surfaces in contact with grout shal

be thoroughly cleaned and conpletely dry. The grout shall be
placed in strict accordance with the manufacturer's instructions.
An application tube shall be utilized to punp the grout to the
bottom of the annul ar space around bolts or dowels. The hole shal

be filled from the bottom up and from one side to prevent
entrapnent of air bubbles. The finished surface shall be snooth.

4.3 Epoxy Adhesive. The existing surface shall be sandbl asted and
t horoughly cleaned prior to application of the adhesive. The
adhesive shall be applied in neat formto the prepared surface.
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Fresh concrete shall be applied while the adhesive is still tacky.
A 30-mnute delay before pouring the fresh concrete shall be
provided if recomended by the manufacturer.

END OF SECTI ON
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CONSTRUCTI ON SPECI FI CATI ONS
DIVISION 5 - METALS

SECTI ON 05200
RI G D FRAME STEEL BUI LDI NG

1. GENERAL .

1.1 Scope of Wrk. These specifications cover the material and
the fabrication of the steel building so designed and constructed
as to be weathertight, easily erected and with the exception of the
roof and wall covering, capable of being dismantled and re-erected.

The materials furnished with the building shall include the
structural framng, roofing, siding, anchor bolts, doors, w ndows,
har dwar e, fasteners, seal ant and any other conponent parts for the
metal building. Al materials shall be new, unused and free from
defects and inperfections and fabricated in a workmanli ke manner.

The buil ding shall be the design of a manufacturer who is regularly
engaged in the fabrication of pre-engineered structures conform ng
to the Metal Building Manufacturers Associ ation standards.

1.2 Description. The building covered by these specifications is
a multi-bay, single span, gabled, rigid-frane type structure of
colums, rafters, frames and girts.

The roof purlin systemshall provide continuity over the interior
rigid-frane rafters. The wall girt system shall frame into and
between the rigid frames and/ or col ums.

The roof slope shall be one (1) unit rise (vertical) to twelve (12)
units run (horizontal).

1.3 Design Basis. The design of the building shall conformto the
f ol | owi ng:

St eel Construction Manual of Anerican Institute of Steel
Construction, current edition.

Ameri can Institute of St eel Construction’s,
‘“Specification for the Design, Fabrication and Erection
of Structural Steel for Buildings, current edition

American Iron and Steel Institute's "Specification for
the Design of Cold-Formed Steel Structural Menbers” of
current issue.
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American Wel ding Society "Code for Welding in Building
Construction," of current issue.

ASTM St andards as anended to date:

A- 325 for Quenched and Tenpered Steel Bolts
A- 307 for Steel Machine Bolts and Nuts

ANSI Standard Bl.1 for determning tensile stress area of
t hreaded ends of rods.

The rigid frames shall be of tapered sections considered as hi nged
at the base with field bolted tension-type splices at each haunch
and at the ridge.

The purlins shall be designed as single span beans or as continuous
beans | appi ng each other at each interior support. The girts shal
be designed as sinple beans supported at each rigid frame and/or
col umms.

Door and w ndow framed openings shall be designed to replace
structurally, the sidewall panels and/or fram ng they displace.

1.4 Design Loads. The magnitude and application of all design
| oads shall be as stipulated in "Design Load Criteria". After
contracts are awarded, conplete structural analyses shall be
submtted by the netal building manufacturer to the Engineer.

1.4.1 Design Load Criteria. Al |oads and conbi nati ons of | oads
for purposes of designing structural nenbers shall neet the
requi renents of the 1997 Uniform Building Code conpiled by the
I nternational Conference of Building Oficials in accordance with
the foll ow ng:

1.4.1.1 Normal Design Loads. The building manufacturer is
responsi ble for designing the building and its conponents to resist
the followng |ive | oads:

G ound Snow Load: 180 PSF
Roof Snow Load: 126 PSF

The structure shall sustain in addition to all dead | oads and
vertical hoist |oads, the vertical snow load of not |ess than
126 psf applied on the horizontal projection of the roof
structure. The live load shall be increased where applicable
in accordance wth "special <conditions of snow |oad
accumnul ati ons"” as prescribed in the coomentary of the Metal
Bui Il ding Manufacturers Association "Reconmended Design
Practices Manual" of the current issue.
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Vertical Hoist Live Loads:

The structure shall sustain vertical hoist point |oads induced
by three hoists fully |oaded to 4,000# each anywhere al ong
their tracks at the same tine to cause the nobst critical
| oadi ng on each frame. The S10 x 25.4 and WL.2 x 35 beans shal
be part of the dead | oad of the structure. The vertical | oads
on the pre-engi neered netal building shall consider the crane
loads and wind load or the crane |oads and snow | oads
together, but not all three loads (wnd, snow, crane)
consi dered together. The building manufacturer is responsible
for designing the building for the worst case vertical |oad
conbi nati on according to paragraph 1.4.1.3.

Lateral Hoist Live Loads: The structure shall sustain |ateral
hoi st point |oads of 400# induced by each of three hoists
fully | oaded anywhere along their support track to cause the
nost critical |oading on each frame. The lateral |oads may be
in any direction along the sane plane as the hoist support
rail. The lateral |oads on the pre-engi neered netal building
shall consider the crane |oads and wnd |oads or the crane
| oads and snow | oads together, but not all three |oads (w nd,
snow, crane) considered together. The building manufacturer is
responsi ble for designing the building for the worst case
| ateral |oad conbination according to paragraph 1.4.1.3.

Wnd Speed: 140 MPH - Exposure B - Wnd Pressure (q,) = 50.2
psf

The structure shall wthstand the forces of a the UB.C
applicable w nd pressure assuned to act in any direction and
applied as a horizontal force for overall structure.

Earth Quake: Zone 2A, Seism c Inportance Factor 1, Site
Coefficients of Ca=.28 and Cv=.40.

The structure shall withstand the U.B.C. applicable Zone 2A
| at eral earthquake forces, assunmed to act in any direction
and applied horizontally.

1.4.1.2 Auxiliary Loads.

Al'l ot her applicable superinposed dynam c and/or static |oads shal
be consi dered as part of the

design requirenents and conbined with normal design |oads as
prescri bed hereafter. This includes piping, hoist support and rai
system ceiling, electrical and nechanical systens. Piping |oads
i ncl ude hangi ng pipe connections inside the building as well as
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external pipe connections attached to the roof overhangs. Purlins
shal | be designed for pipe supports per contractor’s |ocations.
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1.4.1.3 Conbinati on of Loads.

The conbining of normal |oads and auxiliary |oads for design
pur poses, shall be as prescribed
by the Uniform Buil ding Code and include the follow ng:

DL + SL DL + 23L + SL DL + Aux. L
DL + W DL + Seisnmc DL + SL + W

1.5 Color Selection. Color of interior and exterior wall panels
and the roof shall be selected by the Owmer from prem um avail abl e
col or sanpl es provided by the Contractor.

1.6 Warranty. The building manufacturer shall provide a witten
warranty that the sidewalls and roof shall not rust, stain,
di scolor, chalk, crack, flake, blister or peel when exposed to
weather at this location. The warranty shall be for the ful
repl acement cost of the materials and installation and be prorated
over a 20-year period. Manufacturer’s witten warranty shall be
provided prior to approval of shop drawi ngs and installation of
materi al s.

1.7 Concrete Foundations. The concrete foundations shown on the
drawings are designed based on estinmated distribution of the
bui l di ng design |oads and an assunption of base plate and bolt
requirenents. If the building manufacturer’s | oads and base plate
design are not conpatible with the foundation design on the
drawings, the Contractor shall increase the foundation size
rei nforcing steel and anchor bolts as necessary to accomodate the
buil ding at no additional cost to the Owmer. The Contractor shal

include all foundation costs in his bid. The engineer will review
the | oads submtted by the buil ding manufacturer for conpatibility
wi th foundation design and provide nodified design if necessary.

2. APPLI CABLE PUBLI CATI ON.

The publications |listed below forma part of these specifications
to the extent referenced. The publications are referred to in the
text by the basic designation only.

2.1 Anerican Institute of Steel Construction (Al SC

St eel Construction Manual, current edition

2.2 Anerican lron and Steel Institute (AL SI).

Specifications for the Design of Cold-Forned
Steel Structural Menbers, current issue

Bl ackf eet Community Water Project Ri gid Frane Steel Buil ding
Water Treatnment Plant - Phase | 05200- 5
02-032 Sept ember 2002



2.3 Anerican Wl ding Society (AWB).

Code for Welding in Building Construction, current issue

2.4 Anerican Society of Testing and Materials (ASTM.

ASTM A- 36 Specification for Structural Steel

ASTM A- 165 Specification for Electro-deposited
Coati ngs of Cadm um on Steel

ASTM A- 307 Specification for Carbon  Steel
External ly Threaded Standard
Fast eners

ASTM A- 325 Specification for Hi gh- Strength
Bolts for Structural Steel Joints

ASTM A- 386 Specification for Zinc Coating (Hot
D p) on Assenbled Steel Products

ASTM A- 446 Specification for  Steel Sheet,
Zi nc- Coated (Gal vani zed) by the Hot-Dip
Process, Structural (Physical)

ASTM A- 525 Speci fication for Gener al
Requirenents for Steel Sheet, Zinc-Coated
(Gal vani zed) by the Hot-Di p Process

ASTM A- 529 Specification for Structural Steel
with 42 ksi (290 MPA) M ni mum Yi el d Poi nt
(1/2 in. (12.7nm maxi mum t hi ckness)

ASTM A- 570 Specification for Hot-Rolled Carbon
Steel Sheet and Strip, Structural Quality

ASTM A-572 Speci fication for Hi gh- Strength
Low Al l oy Col unbi um Vanadi um Steels of
Structural Quality

ASTM A- 607 Specification for Steel Sheet and
Strip, Hot - Rol | ed and Col d- Rol | ed,
H gh-Strength, Low Al | oy Col unbi um and/ or
Vanadi um

ASTM A- 792 Specification for  Steel Sheet,
Alum numZinc Alley Coated by the Hot-D p
Process, Ceneral Requirenents.

ASTM B- 6 Specification for Zinc (Sl ab Zinc)
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ASTM B- 633 Specification for Electro-Deposited
Coatings of Zinc on Iron and Steel

ASTM D- 2092 Reconmended Practices for Preparation of
Zinc- Coated Steel Surfaces for Painting

2.5 Anerican National Standards Institute (ANSI).

ANSI B1.1 Determining Tensile Stress Area of
Thr eaded Ends of Rods

2.6 Federal Specifications.

QQ S- 763D Steel Bars, Wre, Shapes and Forgings,
Corrosi on Resisting

TT- C-598B Caul ki ng Conpound, G| and Resin Base Type

SS- G- 00153A Cenent, Bitum nous, Plastic

TT- P- 664C Pri mer Coati ng, Synt heti c,
Rust - I nhi bi ti ng, Lacquer-Resisting

TT-S- 230a Seal i ng Conpound, Synthetic Rubber Base,

Si ngl e Conponent, Chemcally Curing for,
Caul ki ng, Sealing, and
G azing in Building Construction

2.7 Nati onal Association of Architectural Metal Mnufacturers

(NAAMM) .
NAAMM SS- 1a El ast oner Base Seal ant Materi al

NAAWM SS- 1d Clear Acrylic Synthetic Polynmer Seal ant
3. MATERI ALS.

Al material shall be conpletely fabricated and prepared for
shi pment, knocked down, including any necessary crating or
bundling. Al parts of building are to be accurately nmade and true
to dinension so that in erection of sane, all parts will easily fit
t oget her and provi de a weat herti ght envel ope.

3.1 Bolts and Fasteners. Al anchor bolts shall be of black steel
having a mninumyield point of 43,300 psi, unpainted and of proper
size to adequately resist all applicable design |oads at base of
colums and frames. They shall be positioned by the foundation
contractor according to the dinensions and | ocati ons shown on the
anchor bolt | ayout.
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Al'l high strength bolts shall be black unpainted steel and shal
conformto the tentative specifications for steel nmachine bolts and
nuts and tap bolts ASTM A-325 of current issue.

Al other bolts, nuts and tap bolts shall be in accordance with
tentative specification ASTM A-307 of current issue and shall be
el ectro-gal vani zed conformng to ASTM A-164 of current issue. In
addition, a chromate conversion treatnent shall be applied over the
protective zinc coating.

Al'l sheet netal screws and/or self-tapping screws shall be of d ass
#410 stainless steel conformng to Federal Specification QQ S 763D.

3.2 Structural Menbers. Al structural nenbers of black stee
shal |l be either hot rolled structural shapes, cold-fornmed shapes or
built-up shapes of wel ded plate construction.

Col d-fornmed and/or built-up wel ded shapes shall be fabricated from
the applicable mterial (in accordance wth the building
manuf acturers standards) as foll ows:

Hot rolled steel shapes shall be material tested in
accordance with ASTM A-570 (of current issue) to neet or
exceed a mninum vyield point of 36,000 psi or 40,000 psi
as applicabl e.

Thi ckness range of .20" through 1.125" thick shall be
material tested in accordance with ASTM A-572 (of current
issue) to neet or exceed a mninmumyield of 50,000 psi.

Thi ckness range of .06" through .25" thick shall be
material tested in accordance with ASTM A-607 (current
issue) to neet or exceed a mninmumyield point of 50,000
psi, 58,000 psi, 68,000 psi, or 70,000 psi, as
appl i cabl e.

Hot rolled structural shapes shall be material conformng
to ASTM A-36, A-529 or A-572 (of current issue) in
accordance with the buil ding manufacturers standards.

Gal vani zed steel coil used in roll formed or press broken
roof and wall coverings, trim and flashings wll be
mat eri al based on the requirenents of ASTM A-446, and
have a minimumyield strength of 50,000 psi.

Gal val une steel coil used in roll fornmed or press broken
roof covering generally will be material based on the
requi rements of ASTM A-792, and have a mninmm yield
strength of 50,000 psi.

Bl ackf eet Community Water Project Ri gid Frane Steel Buil ding
Water Treatnment Plant - Phase | 05200- 8
02-032 Sept ember 2002



Al'l brace rods of weldable quality shall be of black
steel conformng to ASTM Desi gnation A-36 (of current
issue). Al other brace rods shall be of black stee
having a m ninumyield point of 43,000 psi. Threads shal
be rolled or cut. MNuts shall be sem -finished hex head.
Turnbuckl es, if required, shall be standard.

Al'l structural conponents of black steel except anchor
bolts and fasteners shall be prinmed and painted as
specified in Section 09913 for structural steel. A
structural st eel shal | have an SSPC-6 surface
preparati on.

3.3 Roof Covering. The Standi ng Seam Roof Covering, carrying an
Underwiters' Laboratories, Inc., Uplift dassification of not |ess
than U.L. 90 shall consist of 16 inch to 24 inch w de panels of not
| ess than 24 U. S. gauge al um num coated or Gal val une coated steel
with 3 inch high nmale and female ribs fornmed at the panel side
laps. Al panels are continuous fromeave to ridge except where
t he panel |ength exceeds 40 feet or otherw se becones prohibitive
for handling purposes, in which case, endlaps are provided.
Endl aps are 7'’ and occur over the supporting nmenber. The roof
shall carry a 1 year weather tight warranty agai nst | eakage and a
20 year material warranty.

Roof panel to roof purlin structural attachnments shall be nmade with
clips. dips shall be provided with novabl e tabs which interlock
wi th seaned panel ribs and provide for a mnimumof 1 of pane
nmovenent in either direction fromcenter of clip to conpensate for
thermal effects.

Al'l self-drilling screws shall be of Cass #410 stainless stee
conformng to Federal Specification QX 763D as applicable, cadm um
coated in accordance with ASTM A-165. Al weather-seal washers
shal | be of a hydrocarbon-based el astoner (synthetic rubber) with a
stai nl ess steel backing.

Al panels shall be of G90 galvanized coated steel tested in
accordance with ASTM A-446, (of current issue) to neet or exceed a
m ni mumyi el d point of 48,000 psi. The protective coating shall be
a mnimum1 ml Kynar or KXL system on top and mninum 0.25 m|l
pol yester prinmer on the bottom

Metal eave and rake trim wall cap, fascia, mscellaneous
flashings, etc., shall be of steel having a mninmumyield point of
37,000 psi and shall be provided with a protective coating in
accordance with the building manufacturer's standard 20 year
warranty system The ridge assenbly shall consist of draw forned
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al um num seam caps factory attached to standi ng seamri dge panel s
and shall provide a true expansion joint for panel novenent.

3.4 Exterior Wall Covering. Exterior wall covering shall be
either 13, 24 or 36 inch wi de trapezoidal scul ptured interl ocking
wal | panels with nomnal 2-inch deep ribs. Panels shall be 24 gage
m ni mum t hi ckness gal vani zed steel with mninum1 m| Kynar or KXL
coating. Lengths shall be continuous up to 41 feet. Side |aps shal
have at least one full major rib with supporting nenber bearing
edge on the | ower panel and an anti-capillary groove on the upper
panel .

Al interior fasteners (screws, bolts and nuts, etc.) shall be of
carbon steel having a protective coating of either zinc or cadm um
equal to or exceeding the mninmm requirenments of ASTM B-633 or
A- 165 respectively.

Al'l panels shall be of coated steel tested in accordance with ASTM
A- 446, (of current issue) to neet or exceed a m ninumyield point
of 37,000 psi. The protective coating shall be as noted previously
and be a mninmum of one ml thick.

Metal eave and rake trim ridge, wall cap, fascia, mscellaneous
flashings, etc., shall be of steel having a mninmumyield point of
37,000 psi and shall be provided with a protective coating in
accordance with the buil ding manufacturer's standard.

3.4.1 Exterior WAll Panel Trimand Flashing. Finish consists of a
1 m!l| Kynar based coating applied to the exterior surface of (90
gal vani zed steel. The color-coated panels shall be classified by
Factory Miutual Systemas having a Cass 1 fire hazard rating. The
coating shall be backed by a 20 year material warranty. Color shal
be as sel ected by Owner.

3.5 Interior Wll Liner Panel. Wall Iiner panel shall be m ninum
26 gauge steel conform ng to ASTM A-653, G ade B and providing 36
inches of coverage per panel. Panel shall have major ribs
approximately 1.1 inches high. The panel shall be gal vani zed with
an off-white Kynar or KXL finish coating. Panels shall be
continuous floor to ceiling. Fastener heads shall match the wall
finish.

3.6 Soffit Panels. Soffit panels shall be galvanized steel with
Kynar or KXL finish coating. Soffit panels shall have 12 inches net
wi dth covering with 6 inch flat surfaces separated by V-grooves.
Thi ckness shall be 24 gauge m ni num

3.7 Door s. See Section 08114 - Doors and Section 08710 -
Har dwar e.

3.8 Wndows. See Section 08500 - W ndows.
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3.9 Sealants. Seal ants used in the wall and roof systens of
pre-engi neered netal buildings shall be standard quality of a
reputabl e and established seal ant nmanufacturer, approved by the
manuf acturer of the netal building in which the sealant is used.

Al'l seal ants shall have good cohesion as well as good adhesion to
the protective coated netal and shall not be corrosive to any
conponents on which it is applied. Each shall have adequate
handl i ng characteristics during normal ranges of construction or
erection tenperatures.

The sealant shall be one that wll retain its weather-sealing
properties under the conditions for which it is used and each
sealant is recomended for only the applications listed hereafter.

For factory-applied or field-applied sealant in |ongitudinal ribs
of standing seam roof panels, spot-sealing | aps of standing seam
roof panels and sealing ridge cover, the extrudabl e seal ant shal
be of a non-migratory, non-drying and non-skinning synthetic
el astonmer base material conformng to the NAAWMM Standard SS-1a and,
except for the "tack-free time", shall conformto the performance
requi renents of Federal Specification TTC-598-b Type 1

For sealing base of wall at base Zee or Channel, the extrudable
sealant shall be an asphalt base bitum nous plastic cenent
conformng to the performance requirenents of interim Federal
Specification SS-C 00153A Type 1

For sealing all ridge channels, sealing exposed fillets around
doors, the extrudabl e seal ant shall be a non-drying (non-skinning)
and non-mgratory synthetic el astoner base material conformng to
the performance requirenments of Federal Specification TT-C 598-b
Type 1.

For sealing narrow joints around doors, w ndows, or other |ocation,
t he extrudabl e seal ant shall be a clear acrylic synthetic polyner
material conformng to the NAAW Standard SS-1d for narrow joint
seal ant s.

The extrudabl e seal ant shall be a chemcally curing type of acrylic
el astoner base material conformng to the performance requirenents
of Federal Specification TT-S-230a Type ||

3.10 Insulation. Roof and wall insulation shall be white vinyl
faced fiberglass batts with an Rrating of 19 in the walls and an R
rating of 30 in the ceiling. Vinyl faces shall be white with .003
inch thickness and U L. rated for a flane spread index of 25 or
| ess and a snoke devel opnent index of 50 or l|less. Roof support
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shall be nmesh, bars or grids installed to securely hold insulation
in place. Thermal bl ocks shall be provided over the purlins.

3.11 Eave @utters and Downspouts. Continuous K Style eave gutters
shall forma true profile free of waviness and inperfections. They
shall be formed of 24 gauge steel prefinished. The gutter shal
provide positive counter flashing. It shall be sealed at
downspouts and ends. The outside face shall be supported by
conceal ed supports tied into the roof system wth screws.
Downspouts shall be 24 gauge gal vani zed and painted steel to match
trim Downspouts shall be factory crinped nal e/ fenal e connecti ons
and inserted 1 inch into | ower section. Al elbows shall be forned
solid and insert into downspout.

3.12 Roof CQurbs. Roof curbs shall be the one piece type fabricated
with mninmm 18 gauge Galvalune steel and insulated with rigid
glass fiber insulation. Size shall match equi pnent requirenents. An
integral 4-inch high by full length cricket shall be provided on
t he upslope side. Curbs shall be nobunted on secondary structural
menbers and nounted fromthe top. Fram ng shall be conpatible with
roof thermal expansion and construction. Curb shall sea
wat ertight.

4. CONSTRUCTI ON.

Ventilating units and | ouvers shall conformto the requirenents of
in Division 15.

Al necessary drawings are to be furnished to the Engineer,
i ncluding proposal drawi ngs, clearly indicating scope of work,
anchor bolt setting plan and erection information for proper
assenbly of the structure.

4.1 Erecti on. The building shall be erected on a concrete
foundation as detailed in the drawings. Al cutting, punching,
wel ding and formng is to be perforned at the factory. All parts
shall be marked and referenced to conplete erection instructions
furnished with the building. Shop welding shall be by operators
qualified as prescribed in the "Standard Qualifications Procedures”
of the American Wl ding Society. The base flange shall have a
fibergl ass bl anket placed between the flange and the concrete prior
to erection.

4.2 Roofing Panels. The full length panels shall be applied with
the ribs upstanding (flush face resting on or toward the purlins)
and parallel to the roof slope. Securenent of the roof panel to
the structural fram ng shall be w th non-exposed fasteners.

Al'l lTongitudinal interlocking ribs as well as any transverse end
| aps shall be properly sealed according to the manufacturer's
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instructions, with non-drying sealant as stipulated in "Seal ants”
attached to this specification.

Al'l interlocking ribs shall contain sealant, factory applied in the
female rib, and shall be field seaned together according to the
manufacturer's instructions, inmrediately after securing in place.

Al'l roof covering shall be properly flashed and/or sealed at the
eave, ridge and rake with necessary fascias, ridge covers, etc., in
accordance with the buil ding manufacturer's standards.

4.3 Wall Panels. Wal | panels shall be supplied in continuous
| engths extending fromthe base and term nating at either the eave
or rake lines providing the wall panel |ength does not exceed 41
feet. Horizontal wall splices may be provided at a girt (support)
line to remain within this limtation. There shall be no other
hori zontal joints in the wall surface except over and/or under
framed accessory openings and where a wall splice is needed for
necessary weat hertight flashing of attached structures.

All walls shall be properly flashed and/or sealed at the base,
eave, rake and where siding is spliced. Sealing conpounds shal
conformto the Building Manufacturers' Standards as stipulated in
this specification.

4.4 Appurtenances. Appurtenances shall be installed in accordance
with the manufacturer's recomendati ons. The installation shall be
conplete with all clips, fasteners, sealants and etc., necessary to
conplete the installation. Roof penetrations shall be fitted with
flow deflectors to prevent water buil dup above the opening.

END OF SECTI ON
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CONSTRUCTI ON SPECI FI CATI ONS
DIVISION 5 - METALS
SECTI ON 05500
METAL FABRI CATI ONS

1. GENERAL.

1.1 Basic Requirenents. All netal fabrications including pipe
supports shall be as specified herein and as shown on the draw ngs
and Construction Standards. The current rules and practices set
forth in the Code of Standard Practice for Steel Buildings and
Bridges, and the Specification for the Design, Fabrication and
Erection of Structural Steel for Buildings, of the Anerican
Institute of Steel Construction, shall govern this work, except as
ot herwi se noted on the plans or as otherw se specified. Welding
shall be in accordance with the Standard Code for Arc and Gas
Wel ding in Building Construction of the American Wl ding Society.

1.2 Shop Draw ngs. Shop drawi ngs shall be submitted to the
Engi neer for review in accordance with the requirenments of the
General Conditions. Material fabricated or delivered to the site
before the review of shop draw ngs have been returned to the
Contractor shall be subject to rejection.

1.3 Substitutions. Substitutions of sections, or nodifications of
details, or both, shall be nade only when approved by the Engi neer.

1.4 Responsibility for Errors. The Contractor alone shall be
responsible for all errors of fabrication and for the correct
fitting of the structural nenbers shown on the shop draw ngs.

1.5 Tenplates. Tenplates shall be furnished as shown on the shop
dr awi ngs. The Contractor shall furnish instructions for the
setting of anchors and bearing plates and shall ascertain that the
itens are properly set during the progress of the work.

1.6 Inspection and Tests. The materials to be furnished under
this specification shall be subject to inspection and tests in the
shop and field by the Engineer. | nspection and tests wll be
conducted wi thout expense to the Contractor, however, inspection in
the shop shall not relieve the Contractor of his responsibility to
furni sh satisfactory materials, and the Oamner reserves the right to
reject any material at any tine before final acceptance of the
structure if the materials and workmanship do not conformto the
speci fication requirenents.
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2. APPLI CABLE PUBLI CATI ONS.

The publications |listed below forma part of these specifications
to the extent referenced.
text by the basic designation only.

The publications are referred to in the

2.1 Anerican Society for Testing and Materials (ASTM.

ASTM A- 36
ASTM A- 53

ASTM A-123

ASTM A- 153

ASTM A- 167

ASTM A- 276

ASTM A- 307

ASTM A- 386

ASTM A- 525

ASTM A- 563
ASTM F-593

ASTM F-594

Specification for Structural Steel

Speci fication for Pipe, Steel, Black
and Hot Di pped, Zinc-Coated, Wl ded
and Seanl ess

Specification for Zinc (Hot-
Gal vani zed) Coatings on Products
Fabricated from Rol | ed, Pressed and
Forged Steel Shapes, Plates, Bars
and Strip

Specification for Zinc Coating
(Hot-Dip) on Iron and Steel Hardware

Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet,
and Strip

Specification for Stainless and
Heat - Resi sting Steel Bars and Shapes

Specification for Carbon Steel
External |y Thr eaded St andard
Fast eners

Specification for Zinc Coating
(Hot - Di p) on Assenbl ed St ee
Product s

Specification for Cener al
Requi renments for Steel Sheet, Zinc-
Coated (Galvanized) by the Hot-Dip
Process

Carbon and Alloy Steel Nuts

Specification for Stainless
Steel Bolts, Hex Cap Screws and
St uds

Stai nl ess Steel Nuts
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2.2 Anerican Institute of Steel Construction (Al SI).

Manual St eel Construction

2.3 Anerican Wl ding Society (AWB).

Structural Wl ding Code
3. NATERI ALS.

3.1 Structural Steel. Structural steel shall neet the
requi rements of ASTM A-36. The S 10 x 25.4 trolley beans shall be
bent according to the radius dinensions shown on the plans. The
bottom trolley running flange of the beam shall be snooth and
contain no irregularities that would inpeded a smooth running
troll ey hoist system

3.2 Steel Pipe. Steel pipe shall neet the requirenents of ASTM
A-53, standard wall.

3.3 Stainless Steel. Stainless steel plate, sheet, and strip
shal |l neet the requirenents of ASTM Specification A-167, Type 304
and shall have a No. 1 or blast cleaned and pickled finish.
Structural stainless steel shapes shall conformto ASTM A-276, Type
304, and shall be blast cleaned or pickled and free of all scale or
surface contam nants.

3.4 Bolts and Nuts. Bolts and nuts shall neet the requirenents of
ASTM A- 307 and A-563 for carbon steel and ASTM F-593 and F-594 for
stainless steel. Stainless bolts shall be Alloy Goup 1, Type 303,
304, or 305. Al nuts and bolts shall be hex shaped.

3.5 Adhesive Anchors. Adhesive anchors shall be Type A307 Hilti
(or equal) products.

3.6 Thread Lubricant. Anti-seize thread |lubricants for stainl ess
steel shall be Jet-lube "N kal", John Crane "Thread Gard Ni ckel"

Never-Seez "Pure Nickel Special", or Permatex "N ckel Anti-Seize
Lubricant".
3.7 Galvanized Steel. Steel specified to be gal vani zed shall be

hot di pped gal vani zed in conformance with ASTM A- 123, A-153, A- 386,
or A-525 as appropriate for the steel product. Al steel surfaces
shal | be properly cleaned and pickled prior to gal vani zi ng.

4. CONSTRUCTI ON.

4.1 Desi gn. The design of nenbers and connections for any
portions of the structure not indicated on the construction
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drawi ngs shall be conpleted by the fabricator. Such design shal
conform to the requirements of the current issue of the
Specification for the Design, Fabrication, and Erection of
Structural Steel for Buildings of the American Institute of Steel
Construction. The design plans shall be submtted to the Engi neer
for review before any material is fabricated. Subsequent to review
by the Engi neer, no changes or nodifications shall be nmade w t hout
his consent.

4.1.1 Steel Angles, Shapes and Plates. Steel angles, shapes and
pl ates shall be fabricated to |Iengths and nmake up shown on the
drawi ngs. Hoist ‘*S’ beans rails shall be bent and connected as
shown on the plans to forma conplete working system

4.2 Wor knanshi p.

4.2.1 Connections. Connections shall be as shown on the plans.
When details are not shown, the connections shall conformto the
requirements for Series B, Al SC standard connections. One-side or
ot her types of eccentric connections will not be permtted unless
shown in detail on the draw ngs.

4.2.1.1 Field Connections. Unl ess otherwise shown on the
drawi ngs, field connections shall be in accordance with the
requi renents of Al SC Specifications. No conbinations of rivets and
bolts shall be used in the sane face of any connecti on.

4.2.1.2 Wl ded Connections. Wl ded connections will be permtted
only where shown on the drawings and shall conform to the
Structural Welding Code of the Anerican Wel ding Society. Welding
rod for carbon steel shall be | ow hydrogen E-70. Wl ding rod for
stainl ess steel shall match the stainless type of the nenbers.

4.2.2 Hol es. All holes shall be drilled. Hol es shall not be
enl arged by bur ni ng.

4.2.3 Columm Bases. Col um bases shall conform to the AlISC
Speci fication unl ess shown otherw se on the draw ngs.

4.2.4 Pipe Supports. Pipe supports shall be fabricated as shown
on the drawings and construction standards. Carbon steel
conponents shall be utilized in the aeration basin. St ai nl ess
steel conponents shall be utilized in the lift station wet well.

4.2.5 Stainless Steel Fabrications. Al stainless steel
fabrications shall be cleaned and free of mlIl and weld scale,
iron, netallic salts, and other contam nation. Sharp edges shal

be rounded. Rough welds shall be ground snooth. Al weld spatter
shall be renoved. The fabricator and Contractor shall utilize
extreme care to avoid soiling or contamnating the finished
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sur f aces. The surfaces shall not be allowed to cone in contact
with any ferrous material or tool.
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4.3 FErection.

4.3.1 Driftpins. Driftpins may be used only to bring together the
several parts; they shall not be used in such a manner as to
di stort or damage the materials furnished.

4.3.2 (Gas Cutting. The use of a gas-cutting torch in the field
for correcting fabrication errors will not be permtted.

4.3.3 Field Bolts. Field bolts for stairs shall be gal vani zed or
zinc plated. Stainless steel bolts, nut and washers and stainl ess
steel expansion bolts shall be utilized on all steel placed
underwater on all hatches and on all stainless steel supports and
ot her stainless steel fabrications. Al bolts shall be furnished
with nuts and washers of the sane materials.

Anti-seize thread lubricant shall be utilized on all stainless
steel threaded bolts, nuts and fasteners.

4.3.4 Base Plates and Bearing Pl ates. Col um base plates and
| arge bearing plates shall be supported on steel wedges or shi s,
or leveling nuts, until the supported nenbers have been pl unbed,
follow ng which the entire bearing area shall be grouted solid with
non-shrink cenent-based grout.

4.4 Pai nting. All steel, other than stainless steel, shall be
pai nted as specified in Section 09913, Painting.

END OF SECTI ON
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CONSTRUCTI ON SPECI FI CATI ONS
DVISION 5 - METALS
SECTI ON 05903
NEW BOLTED STEEL WATER STORAGE TANK

1. GENERAL.

The Contractor shall furnish all materials, |abor and equi pnent for
fabricating, delivering, and erecting a mninmm 100,000 gallon
gl ass-coated, bolted steel, potable water storage tank wth
al um num done, conplete with all necessary foundation preparations,
pi pel i ne connections and accessories specified herein. It is the
intent of these specifications to provide a new tank conplete and
ready for use. This work shall include cleaning, hydrostatic
testing, disinfecting and bacteria testing of the conpleted tank
installation. Al itens of work or materials considered necessary
and in accordance with good practice shall be considered a part of
t hese specifications whether specifically nmentioned herein or not.

The materials furnished and installed shall be fabricated,
assenbl ed, erected and placed in proper operating condition in ful
conformty wth drawi ngs, specifications, engineering data,
i nstructions and recomendati ons of the manufacturer.

1.2 Bi dder Requi renents. Proposals for Construction wll be
considered only fromfirnms having their own fabricating plant and
who have designed, fabricated and built at |east three bolted steel
tanks of equal or larger capacity and simlar to the type
specified. The Contractor shall agree to hold hinself responsible
for any claim made against the Omer for any infringement of
patents by the use of patented articles in the construction and
conpletion of the work, for any process connected with the work
agreed to be performed under the bid and for all material used upon
the said work. He shall also agree to save harm ess and i ndemify
the purchaser from all costs, expenses and damages which the
purchaser m ght be obliged to pay by reason of any infringenent of
patents in the construction and conpl etion of the work.

1.2.1 CQualifications of Tank WMnufacturer and Erector. The
Engi neer's selection of factory applied glass-fused-to-steel bolt
t oget her tank construction for this facility has been predicated
upon specific criteria, construction nethods, and an optinum
coating for resistance to internal and external tank corrosion

Deviations from the specified design, construction or coating
details, will not be permtted.

The Contractor shall offer a new tank structure as supplied froma
manuf acturer specializing in the design, fabrication and erection
of factory applied glass-fused-to-steel, bolt together tanks. The
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manuf acturer shall enploy a staff of full tine design engineers,
and shall own and operate its steel fabrication facilities and
glass coating facilities and provide a manufacturer trained and
experienced erection crew or subcontractor. The manufacturer and
erector shall have at l|east five years of experience and have
installed at | east 20 bolted steel tanks of simlar or larger with
coating systens as specified herein.

Strict adherence to the standards of design; fabrication; erection;
product quality; and long-term performance, established in this
Specification will be required by the Owmer and Engi neer. The tank
manuf acturer and tank erector shall submt a list of five (5) tanks
presently in potable water service designed to AWM D- 103 Standard
with alumnum domes, of equal or greater size and character
speci fied herein, operating satisfactorily for a mninmm of five
(5) years, including the nane and tel ephone nunber of Owner and
Engi neer.

Only tank manufacturers and erectors who neet these qualifications
and have good recomendations from all references wll be
consi dered acceptable. The Contractor is responsible for
identifying an acceptable tank manufacturer and erection
subcontractor prior to submtting a bid.

1.3 Tank Design Criteria.

1.3.1 Tank Size. The factory coated gl ass-fused-to-steel, bolt
t oget her tank shall have a nom nal m ni mum storage capacity bel ow
the overflow of 100,000 gallons. The tank shall have an approxi mate
di ameter of 25 feet, wth a nomnal sidewall height (to roof eave)
of 28 feet. No portion of the roof support system shall extend
bel ow the to edge of the walls.

1.3.2 Tank Capacity. Tank capacity shall be mninmm 100, 000
gallons (nomnal, US. gallons) to overflow at 27.5 feet liquid
dept h.

1.3.3 Floor Elevation. Finished floor elevation shall be set at as
shown on the plans.

1.3.4 Tank Design Standards. The materials, design, fabrication
and erection of the bolt together tank shall conformto the AWM
Standard for "Factory-Coated Bolted Steel Tanks For Water Storage”
- ANSI/ AWM D- 103, | atest revision.

The tank coating system shall conform solely to Section 10.4 of
ANSI / AWM D103 | at est revi sion.

Al materials furnished by the tank manufacturer, which are in
contact with the stored water shall be certified and |isted by the
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Nati onal Sanitation Foundation (NSF) to neet ANSI/NSF Additives
Standard No. 61. Certification of a coating type alone will not be
sufficient to neet this requirenent.

1.3.5 Tank Design Loads. The design |loads are as follows, using
1997 Uni form Bui |l di ng Code and | ocal codes:

eWater - 62.4 Lbs/C F.
eDesign Freeboard 6 inches

eWnd Vel ocity 140 nph, Exposure B - Wnd Pressure (qg,) = 50.2
psf

e G ound and roof snow | oad 180 psf
e Eart hquake Sei smi c Zone 2A,
e | nportance Factor 1.0

1.5 Cuarantee. The tank and coatings shall be guaranteed agai nst
defects. The Contractor shall file with the Engineer a certified
guarantee from the manufacturer that the manufacturer guarantees
the tank for a mninmum period of one year and the glass fusion
coatings on the tank interior and exterior for a mninmumof 5 years
(non-prorated) fromthe date of formal acceptance by the Oaner. The
manuf acturer shall guarantee that he will replace at his expense
the tank or parts thereof which shall prove defective within the
guarantee period. The manufacturer shall also guarantee that the
coatings will not fade, blister, peel, delam nate, or crack for a
period of five years fromthe date of acceptance. |If the coatings
do fail in any way within the five year warranty period, the
manuf acturer shall replace the coatings at no additional cost to
t he Omner.

Al'l guarantee work shall be done pronptly by either the Contractor
or the manufacturer upon submttal of proof of defect.

1.5.1 First Year Warranty Inspection. No nore than one nonth prior
to the expiration date of the Contractor’s one year warranty
period, the tank shall be taken out of service and inspected by the
Onner’ s representative, the Contractor, and a representative of the
t ank manuf act urer. The Contractor shall arrange the inspection
date and provide rigging and safety equipnment as necessary to
permt good visual inspection of all surfaces by all parties.

|f any areas of the coating on the tank interior, exterior, or
appurtenances are blistered, peeling, delam nated, or exhibiting
signs of corrosion, the danmaged areas shall be repaired in
accordance with the manufacturer’s instructions at no cost to the
Omer. If repairs involve nore than 3 percent of the tank surface,
the tank shall be replaced with a new tank with new factory applied
coatings at no additional cost to the Owner.
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1.5.2 Reinstating Tank Service. Follow ng inspection and repairs,
the tank shall be cl eaned and hydrostatically tested in accordance
wi th these specifications and disinfected.

1.6 Packaging. All tank sheets that pass Factory I|nspection and
Quality Control checks shall be protected from damage prior to
packi ng for shipnent. Heavy paper or plastic foam sheets shall be
pl aced between each panel to elimnate sheet-to-sheet abrasion
during shi pnent. | ndi vi dual stacks of panels will be wapped in
heavy m | black plastic and steel banded to special wood pallets
built to the roll-radius of the tank panels. This procedure
el i mnates contact or novenment of finished panels during shipnent.

Shipnent from the factory will be by truck, hauling the tank
conponent s excl usively.

1.7 Inspection Access. The Contractor shall install hooks and
scaffolding for fabrication and inspection of the tank, which
conformto OSHA Standards. The hooks and scaffol ding shall be |eft
in place for use by the Engineer during inspection. Shoul d
i nadequat e and unsafe scaffol ding be provided, the coatings wll
not be inspected or the tank paid for until safe provisions are
made.

1.8 Drawings, Specifications and Submttals. Construction shal
be governed by the drawings and specifications showi ng genera
di nensi ons and construction details. After witten approval by the
Engi neer  of detailed erection drawings prepared by the
Manuf acturer, there shall be no deviation fromthese draw ngs and
speci fications except upon witten order or approval from the
Engi neer.

Five (5) copies of the shop draw ngs covering the tank, done roof,
foundati ons, anchors, accessories, connections, appurtenances and
coatings provided shall be submtted for review and approval of the
Engi neer. A conplete set of structural calculations shall be
provided for the tank structure and foundation. Al such
subm ssions shall be stanped by a Licensed Professional Engi neer
licensed in the State of Mntana, as well as, by a Licensed
Prof essi onal Engi neer or Structural Engi neer enployed on the tank
manufacturer's engineering staff. \Were the tank manufacturer's
P.E. is licensed in the State of Mntana, only one stanp is
required.

The tank manufacturer's standard published warranty shall be
included with submttal information. The tank manufacturer shal
provide three copies of a conplete Operation and Mi ntenance Manual
for the tank wupon receipt of approved drawi ngs. Acceptable
operation and maintenance manuals nust be provided prior to
paynment. The operation and maintenance manual nust neet the
requi renents of Section 01301.
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1.9 Tank Accessories. The tank shall be furnished with a roof air
vent, roof access hatch, roof access guardrail system and platform
access |adder with cage and clinbing rail or intermediate platform
and access hatch in the | ower wall.

2. APPLI CABLE PUBLI CATI ONS.

The publications |listed below forma part of these specifications
to the extent referenced. The publications are referred to in the
text by the basic designation only.

2.1 Anerican Society for Testing and Materials (ASTM.

ASTM A- 36 Structural Stee

ASTM A- 490 Specification for Heat -Treated
Steel Structural Bolts, 150 ksi M ni mum
Tensile Strength

ASTM A-570 Steel, Sheet and Strip, Carbon, Hot-

Rol l ed, Structural Quality
ASTM A- 607 Specification for Steel, Sheet, and
Strip, H gh- St rengt h, Low Al | oy,

Col unbium or Vanadium or Both, Hot-
Roll ed and Cold - Rolled

ASTM B- 88 Standard Specification Seam ess Copper
Tube

ASTM D- 1751 Specification for Prefornmed Expansion
Joint Filler for Concrete Paving and
Structural Construction (Nonextrudi ng and
Resilient Bitum nous Types)

2.2 Anerican Water Works Associ ati on ( AWM .

AWM B- 300 Standard for Hypochlorites
AWM B- 301 Standard for Liquid Chlorine
AWM C- 104 Cement-Mrtar Lining for Ductile-lron
Pipe and Fittings for Vater
AWM C- 105 Pol yet hyl ene Encasenent for Ductile-lron
Pi pe Systens
AWM C- 111 Rubber - Gasket Joints for Ductile-lron
Pressure Pipe and Fittings
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AWM C- 151 Ductile-lron Pipe, Centrifugally for
Wt er

AWM C- 153 Ductile-lron Conpact Fittings 3-1n.
through 24-1n and 54-In. through 64-
In.for Water Service

AWM C- 200 Steel Water Pipe 6-In. and Larger

AWM C- 203 Coal - Tar Protective Coatings and Linings
for Steel Water Pipelines-Enanel and Tape
Hot - Appl i ed

AWM C- 206 Field Welding of Steel Water Pipe

AWM C- 210 Liquid Epoxy Coating Systems for the
Interior and Exterior of Steel Water
Pi pel i nes

AWM C- 652 D sinfection of Water Storage Facilities

AWM D- 103

(latest revision) Factory-Coated Bolted Steel Tanks

for Water Storage
2.3 Alum num Structural, Wl ding Code

ANSI / AW5s D1. 2-90
Wel di ng shall be in accordance with the Standard Code for Arc and
Gas Welding in Building Construction of the Anmerican Wl ding
Soci ety.

1.4 Done Design Criteria.

1.4.1 Done Design Loads. The done frane and skin shall be designed
in accordance with the "Specifications for Alum num Structures” as
publ i shed by the Al um num Associ ation and designed for full dead
load plus live or snow load in accordance with 1997 Uniform
Bui | di ng code and applicable | ocal codes.

1. G ound and Roof Snow Load [psf] - 180 psf

2. Wnd Load - 140 nmph, Exp. B - Wnd Pressure (q,) = 50.2 psf

3. Seismc Zone -2A

4. I nportance Factor = 1.0

1.4.2 Done Allowable Stresses. Al um num structural nenbers and
their connections shall be designed in accordance with the A um num
Association's Specifications for Al umnum Structures and the
followi ng additions and clarifications.
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1.4.3 Alum num Structural Menbers. For nmenbers subjected to axi al
forces and bending nonents due to |oad eccentricity or |ateral
| oads, the conbi ned nenber stresses shall be determ ned by addi ng
the stress conponent due to axial load to the stress conponents due
to bending in both the mgjor and m nor axis.

1.4.4 Snap- Thr ough Buckling. GCeneral shell buckling shall be
determ ned in accordance with the follow ng fornul a:

w = 2258 x 10 ° sqrt(l, 6 A

(SHR L
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e:

Al'l onabl e | oad [ pressure psf].

Monent of inertia of strut about the strong axis [in].
Cross sectional area of strut [in?].

Spherical radius of done [in].

Aver age nenber length [in].

= Safety factor (1.65).

wror
A

The al l owabl e buckling pressure shall be conpared to the nmaxi mum
intensities of symmetrical and nonsymretrical | oad conditions.

1.4.5 Done Desi gn. The encl osure shall be a dome structure
conformng to the specified dinensions. The done structure shall be
a fully triangulated all alum num space truss conplete wth non-
corrugated closure panels. It shall be clear-span and designed to
be self-supporting fromthe periphery structure; primry horizontal
thrust shall be contained by an integral tension ring. Full
provi sions shall be made to allow for thermal expansion. The dead
wei ght of the done structure shall not exceed 3.5 pounds per square
foot of surface area.

The donme surface paneling shall be designed as a watertight system
under all design |oad and tenperature conditions. Al raw edges of
t he al um num panels shall be covered, sealed, and firmy clanped
with batten bars in an interlocking manner to prevent slipping or
di sengagenent under all | oad and tenperature changes.

The roof fram ng system shall be designed as a three dinensional
truss with nonment-resisting joints. The design nust consider the
i ncreased m nor axi s bending and conpression induced in the framng
menbers due to tension in the roof panels.

The structural analysis shall be performed using stiffness anal ysis
nodel s. The structural conputer nodels shall include the effect of
geonetry irregularities such as access and vent openings and
perimeter support nenbers.

Connection forces shall be transferred through gusset plates
connected to the top and bottom flanges of the beamstruts. The
connections shall be designed as nonent connections; a m nimum of
four bolts shall be used to connect the gusset plate to each strut
fl ange.

Fasteners shall be designed wth a safety factor of 2.34 on
ultimate strength and 1.65 on yield strength.

The design of wel ded conponents shall be done in accordance with
the Al um num Structural Welding Code ANSI/AWS D1. 2-90.
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The vertical |oads transferred fromthe roof to the tank shall be
in line with the tank support wall. The transfer of horizonta

| oads to the tank shall be mnimzed by means of low friction slide
supports. Radial forces applied to the tank shall not exceed 10%
of the vertical reactions.

Dissimlar materials which are not conpatible shall be physically
separated or insulated from each other by neans of gaskets or
i nsul ati ng conmpounds.

1.4.5.1 Panel Design Loads. (not acting sinultaneously with the
above | oads) The al um num panels shall be secured to the done frane
to wwthstand the follow ng vertical | oads:

e Two concentrated loads of 250 pounds each, appl i ed
si mul taneously on two
separate one square foot areas of the panel.

e Adistributed | oad equal to the ground and roof snow | oad of
180 pounds per square foot over the total panel.

3. MATERIALS.

3.1 Plates and Sheets. Pl ates and sheets used in the construction
of the tank shell, tank floor and tank roof, shall conply with the
m ni mum standards of AWM D103, |atest edition. Desi gn
requirenments for mld strength steel shall be ASTM A570 G ade 30
with a maximum allowable tensile stress of 14,566 psi. Desi gn
requirenments for high strength steel shall be ASTM A607 G ade 50
with a maxi num al |l owabl e tensile stress of 26,000 psi. The final
t hi ckness of the tank shell and tank floor shall be increased 25
percent over what is determned fromthe above design requirenents.

The annealing effect created fromthe glass coated firing process
shal |l be considered in determning ultimate steel strength. In no
event shall a yield strength greater than 50,000 psi be utilized
for calculations detailed in AWM D103, Sections 3.4 and 3.5.

When nmultiple vertical bolt line sheets and plates of ASTM A607
Grade 50 are used, the effective net section area shall not be
t aken as greater than 85% of the gross area.

3.2 dass Coating

3.2.1 Surface Preparation. Follow ng the decoiling and shearing
process, sheets shall be steel grit-blasted on both sides to the
equi val ent of SSPC- 10. Sand bl asting and chem cal pickling of steel
sheets is not acceptable. The surface anchor pattern shall be
not less than 1.0 ml. These sheets shall be evenly oiled on
both sides to protect themfrom corrosion during fabrication.
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3.2.2 Preparation of Sheet Edges. After initial sheet preparation,
all full height vertical wall sheets and all rectangular shaped
fl oor sheets shall be machined and a thermal spray coating of a
corrosion resistant alloy shall be applied to the exposed sheet
edges.

3.2.3 deaning. After fabrication and prior to application of the
coating system all sheets shall be thoroughly cleaned by a caustic
wash and hot rinse process followed i nmedi ately by hot air drying.

| nspection of the sheets shall be nmade for traces of foreign matter
or rust. Any such sheets shall be recleaned or grit-blasted to an
acceptabl e | evel of quality.

3. 2.4Coat i ng. Coatings shall be a three coat one-fire titanium
di oxi de coating systemequal to Vitriumby A O Smth Engineered
Storage Products Conpany. All sheets shall receive one coat of a
gl ass precoat to both sides and then air-dried. A second coat to
both sides of the sheets, of mlled cobalt blue glass, shall be
made.

The sheets shall then be fired at a m nimumtenperature of 1500°F
in strict accordance with the manufacturer's 1SO 9001 quality
process control procedures, including firing tinme, furnace
hum dity, tenperature control, etc. Mninmumdry coating thickness
shall be 7.0 mls. The finished inside color shall be off-white.
The finished outside color shall be cobalt blue.

3.2.5 Factory Inspection. The nmanufacture’'s quality systemshall be
| SO 9001 certified. Coated sheets shall be inspected for ml
t hi ckness (M krotest or equal). Coated sheets shall be checked for
color uniformty by an electronic colorinmeter. An electrical |eak
detection test shall be performed on the inside surface after
fabrication of the sheet. Sheets with excessive electrical |eakage
shall be rejected so as to minimze field touch up

3.3 Rolled Structural Shapes. Material shall conform to m ni num
st andards of ASTM A36 or AISI 1010.

3.4 Horizontal Wnd Stiffeners. Design requirenents for
intermedi ate horizontal wnd stiffeners shall be of the "web
truss" design wth extended tail to create nultiple | ayers of
stiffener, permtting wind |oads to distribute around tank. Wb
truss stiffeners shall be of steel wth hot dipped gal vani zed
coati ng. Rol l ed steel angle stiffeners are not permtted for
intermedi ate stiffeners. No portion of the stiffener systemwl|
extend into the water below the top of the tank.
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3.5 Bolt Fasteners. Bolts used in tank lap joints shall be % -
13 UNCG- 2A rolled thread, and shall neet the mninmmrequirenents
of AWM D103, Section 2. 2.

3.5.2Bolt Material. Bolt material shall neet the follow ng
requi renments:
3.5.2.1 SAE Gade 2 (1" bolt I|ength)

eTensile Strength - 74,000 psi Mn.
eProof Load - 55,000 psi Mn.
oAl l owabl e shear stress - 18,163 psi (AWM D-103).

3.5.2.2 SAE grade 8/ ASTM A490 (>1" bolt length) heat-treated to:
e Tensile Strength - 150,000 psi M n.
eProof Load - 120,000 psi Mn.
e Al |l owabl e shear stress - 36,818 psi (AWM D 103).

3.5.3 Bolt Finish - Zinc, nechanically deposited.
e2.0 MIs Mn - under bolt head, on shank and threads.

3.5.4 Bolt Head Encapsul ation

e H gh i npact pol ypropyl ene copol yner encapsul ation of entire
bolt head up to the splines on the shank.

eResin shall be stabilized with an wultraviolet [|ight
resistant material such that the color shall appear bl ack.
The bolt head encapsul ati on shall be certified to neet the
ANSI / NSF Standard 61 for indirect additives.

3.5.5 Bolts. Al bolts on the vertical tank wall shall be
installed such that the head portion is |located inside the tank,
and the washer and nut are on the exterior.

Al lap joint bolts shall be properly selected such that threaded

portions will not be exposed to the "shear plane" between tank
sheets.
Bolt lengths shall be sized to achieve a neat and uniform

appearance. Excessive threads extending beyond the nut after
torquing will not be permtted.

Al lap joint bolts shall include a m ninumof four (4) splines on
the underside of the bolt head at the shank in order to resist
rotation during torquing.

3.6 Sealants. The lap joint sealant shall be a one conponent,
noi sture cured, polyurethane conpound. The sealant shall be
suitable for contact with potable water and shall be certified to
meet ANSI/ NSF Additives Standard 61 for indirect additives.
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The seal ant shall be used to seal lap joints and bolt connections
and edge fillets for sheet notches and starter sheets. The seal ant
shall cure to a rubber-1ike consistency, have excellent adhesion to
the gl ass coating, |ow shrinkage, and be suitable for interior and
exterior use. Sealant shall neet the follow ng requirenents:

eSeal ant curing rate at 73°F and 50% RH
eTack-free time: 6 to 8 hours.
eFinal cure tinme: 10 to 12 days.

eThe sealant shall be a one conponent, noisture cured
pol yur et hane conpound.

Neopr ene gaskets and tape type sealer shall not be used.

3.7 Alum num Done Roof . The done and tank shall be designed to act
as an integral unit. The tank shall be designed to support an
al um num done roof including all specified live |oads. The roof
shall be equal to those manufactured by TEMCOR of Carson,
Cal i fornia.

The done shall be fabricated of the following materials:

e Triangul ated donme frame struts: 6061-T6 al um num

e Structural franme gussets: 6061-T6 alum num .375" nom na
t hi ckness.

e Triangular closure panels: 0.050"" nom nal thickness 3003-H16
al um num sheet

e Perineter tension/conpression ring: 6061-T6 al um num

. Fast?ners: 7075-T73 anodi zed al um num or Series 300 stainless
steel .

e Sealant: Silicone by Pecora, General Electric Silpruf or
Engi neer approved equal .

e Gaskets: Silicone, GCeneral Electric SE-44/88 or Engineer
approved equal .

e Anchor Bolts: Series 300 stainless steel.

e Dorners, doors, and hatches: 6061-T6, 5086-H34 or 5052-H36
al um num . 090"
nonm nal thickness.

3.8 Roof Vent. A properly sized vent assenbly in accordance
wi th AWM D103 shall be furnished and installed above the maxi mum
wat er | evel of sufficient capacity so that at maxi num design rate
of water fill or wthdrawal (7,000 gpm, the resulting interior
pressure or vacuumw || not exceed 0.5" water columm. The overfl ow
pi pe shall not be considered to be a tank vent.
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The vent shall be constructed of al um num such that the hood can be
unbol ted and used as a secondary roof access.

The vent shall be so designed in construction as to prevent the
entrance of birds and/or animals by including an expanded al um num
screen (% inch) opening. An insect screen of 23 to 25 nesh
pol yester nonofilament shall be provided and designed to open
shoul d the screen becone plugged by ice formation.

3.9 Appurtenances (per AWM D-103, Section 5).

3.9.1 Pipe Connections. \Were pipe connections are shown to pass
t hrough tank panels, they shall be field |ocated, saw cut,
(acetylene torch cutting or welding is not permtted), and utilize
an interior and exterior flange assenbly and the tank shell
reinforcing shall conmply with AWM D-103 | atest edition. A single
conponent urethane seal er shall be applied on any cut panel edges
or bolt connections.

3.9.2 Overflow Pipe. An overflow pi pe shall be Schedul e 20 st eel
pi pe conform ng to AWM C 200 extending fromthe overflow line to
one foot above ground | evel and concrete splash bl ock. Pipe shal
be lined in accordance with AWM C- 206. The bottom end of the
pi pe shall be covered wth a 24-nesh stainless steel screen. The
screen shall be nmounted inside the pipe. Overflow pi pe shall be as
detailed on the plans and shall be adequately supported inside the
t ank.

3.9.3 Exterior Tank Ladder. An exterior |adder shall be provided
and installed as shown on the plans. Ladders shall be fabricated of
alum numor steel and utilize grooved, skid-resistant rungs. Safety
cage and step-off platforns shall be fabricated of steel. Ladders
shall be equipped with a hinged |ockable entry device. An OSHA
approved safety cage and clinbing rail shall be provided on the
| adder. Safety cage, handrails and support steel shall be painted.
Steel bar grating for platforns shall be gal vani zed.

The exterior tank |adder shall be attached to the shell of the
reservoir with brackets placed at intervals not to exceed 8 feet.
Two OSHA approved safety belts with clinbing rail devices shall be
supplied to the Owmer. An anti-clinb closure in accordance with
the details shown on the plans shall be positioned at the base of
the safety cage. Al'l conmponents of the |adders, safety cage

platformand clinbing rail shall be in conplete conpliance with the
| at est OSHA st andar ds.

3.9.4 Access Doors. One bottom access door shall be provided in
the lower tank wall as shown on the contract drawings and in
accordance with AWM D103. The manhol e opening shall be a m ni num
of 24 inches in dianeter. The access door (shell manhole) and the
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tank shell reinforcing shall conply with AWM D-103 |atest edition,
Sec. 5. 1.

I dentification Plate: A manufacturer's naneplate shall list the
tank serial nunber, tank diameter and height, and maxi nrum design
capacity. The naneplate shall be affixed to the tank exterior
sidewall| at a location approximately five (5) feet from grade
el evation in a position of unobstructed view

3.10 Conveyance Pipe. The ductile iron conveyance pipe
penetration shall be as detailed on the draw ngs using Link Seal.
Pi pe size shall be as indicated on the drawings. The outlet pipe
shall include a 6-inch high renovable silt stop at the base of the
t ank.

3.11 Depth Sensor Pipe. A 1-inch dianeter Type K copper depth
sensor pipe and fittings conformng to ASTM B-88 shall be furni shed
in the bottomof the tank and extended to the manhol e as shown on
the drawings. The depth sensor pipe penetration shall be as
detail ed on the draw ngs using Link Seal.

3.12 Concrete. Concrete and reinforcing steel shall conformto
the requirenents of Section 03010 and 03020. The concrete for the
tank foundation shall have a m ni num 28-day conpressive strength of
4000 psi .

3.13 Accessory Coatings. Al tank accessories and other stee
itenms that do not have a factory applied glass fusion coating shal

be painted in accordance with the requirenents of Section 09913-
Pai nti ng.

4. CONSTRUCTI ON.

Field erection of the bolted steel tank shall be in strict
accordance with the tank manufacturer’s requirenents. Particul ar
care shall be exercised in handling and bolting of the tank plates,
supports, accessories and nenbers to avoid abrasion or scratching
of the coating.

4.1 Foundation. The tank foundation is a part of this contract and
shall be installed by the Contractor. The tank foundation shall be
as shown on the plans.

4.2 Tank Fl oor.

4.2.1 G ass Coated Bolted Steel. The standard floor design is
gl ass-coated, bolted steel. Bolted steel panels shall be placed
over a conpacted sand base as shown on the plans.

Bl ackf eet Community Water Project New Bol ted Steel Water Storage Tank
Water Treatnment Plant - Phase | 05903- 14
02-032 Sept ember 2002



A plastic encapsul ated nut shall be used to cover the bolt threads
exposed on the inside of the floor. The plastic encapsul ati on shal
be Noryl GFN2-701S

Leveling of the starter ring, if used, shall be required and the
maxi mum di fferential elevation within the ring shall not exceed
one-eighth (1/8") inch, nor exceed one-sixteenth (1/16") inch
within any ten (10) feet of |ength.

4.3 Sidewall Structure. Field erection of the glass-coated,
bol ted-steel tank shall be in strict accordance with the procedures
outlined in the manufacturer's erection nmanual, and performed by an
aut hori zed dealer of the tank manufacturer, regularly engaged in
erection of these tanks, using factory trained erectors.
Speci alized erection jacks and building equipnment devel oped and
manuf actured by the tank manufacturer shall be used to erect the
t anks. Particul ar care shall be taken in handling and bolting of
the tank panels and nenbers to avoid abrasion of the coating
system Prior to aliquid test, all surface areas shall be visually
i nspected by the Engi neer. Abraded or scratched surfaces shall be
repaired. If repairs are required on nore than three percent of the
sheet surface, the entire sheet shall be repl aced.

The Contractor shall conduct an electrical |eakage test or
‘““holiday’” test during erection using a wet sponge and nine (9)
volt leak detection device. Al electrical |eak points found on the
inside or outside surface shall be repaired in accordance wth
manuf acturer's published touch up procedure. The Engi neer may spot
check the erector’s ‘“holiday’’ testing and dry filmthickness and
require correction if holidays or inadequate coating thickness is
di scover ed.

The pl acenent of seal ant on each panel nmay be inspected prior to
pl acenent of adjacent panels. However, the Engineer's inspection
shall not relieve the bidder from his responsibility for liquid
ti ghtness.

4.4 Field Coatings. Al steel itens not coated with the factory
applied glass fusion coating shall be painted in accordance with
t he requirements of Section 09913- Painti ng.

4.5 Cathodic Protection. Cathodic protection shall not be
required.

4.6 Done Fabrication And Erection. The dome contractor shal
perform the work described herein with nechanics skilled and
experienced in the fabrication and erection of al um num structures.
Al field work shall be directed by a qualified supervisor who will
remain on the job site until conpletion.
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Field refabrication of structural conmponents or panels will not be
accepted. Forcing of the structure to achieve fit-up during
construction is expressly forbidden and not acceptabl e.

Al'l sealant joints shall be tooled slightly concave after seal ant
is installed. Care shall be taken to keep seal ant confined to joint
area, and any outside of the joint shall be renoved so that the
panels will be free from m splaced sealant. Al gasket materials
shall be continuous; splices will not be all owed.

4.7 Field Testing

4.7.1 Hydrostatic. Follow ng conpletion of erection and cl eani ng of
the tank, the structure shall be tested for liquid tightness by
filling tank to its overflow el evation. The tank test shall extend
for 7 days (168 hours) with no nmeasurable drop in water depth or
vi sible signs of |eakage. Any |eaks disclosed by this test shall be
corrected by the erector in accordance wth the manufacturer's
recommendations. No repair work shall be done on any joint unless
the water is at |east two feet below the point being repaired. |If
the | eak test shows | oss of water and no | eaks are visible on the
tank exterior, the Contractor shall enpty the tank and conduct and
i nspection of the floor for proper bolt torque. [If |eaks through
the floor continue after bolt inspection and adjustnent, the
Cont ract or shal |l conduct a vacuum leak test with vacuum | eak
testing equi pnent and soap solution. Al leak testing shall be
included in the price of the installed tank. Testing and repair
shall continue until all |eaks are stopped.

The Contractor shall be responsible for supplying all water
required for testing at the time of tank erection conpletion.
D sposal of test water shall be the responsibility of the
Contractor. Labor and equi pment necessary for tank testing is to be
included in the contract price for the tank.

4.8 deaning. Al scaffolding, planks, tools, rags and any other
material not part of the structural or operating facilities of the
tank shall be renoved. Then the surfaces of the walls, floor, and
operating facilities of the storage facility shall be cleaned
thoroughly by use of a high pressure water jet, sweeping,
scrubbing, or equally effective neans. Al water and dirt or
foreign material accunulated in this cleaning operation shall be
di scharged fromthe storage facility or otherw se renoved. C eaning
shal |l not take place until the tank sealants are fully cured.

Fol | owi ng the cl eani ng operation, the vent screen, overflow screen,
and any other screened openings shall be checked and put in
satisfactory condition to prevent birds, insects, and other
possi bl e contami nants fromentering the facility.

Bl ackf eet Community Water Project New Bol ted Steel Water Storage Tank
Water Treatnment Plant - Phase | 05903- 16
02-032 Sept ember 2002



4.9 Disinfection . The tank structure shall be disinfected at the
time of testing by chlorination in accordance with AWM Standard

C652 "Disinfection of Water Storage Facilities". Cl eaning and
di sinfection shall not take place until tank sealant is fully
cur ed.

4.9.1 Forns of Chlorine for Disinfection. The fornms of chlorine
which may be used in the disinfecting operations are liquid
chlorine, sodium hypochlorite solution, and cal cium hypochlorite
granul es or tablets.

A Liquid Chlorine. Liquid chlorine conformng to AWM B-301
contains 100 percent available chlorine, and is packaged in steel
containers usually of 100 Ib., 150 Ib., or one ton net chlorine
wei ght. Liquid chlorine shall be used only:

(1) In conbination wth appropriate gas-flow chlorinators and
ejectors to provide a controlled high concentration
solution feed to the water to be chlorinated.

(2) Under the direct supervision of a person famliar with
its physiological, chem cal, and physical properties, and
who i s trained and equi pped to handl e any energency that
may arise, and

(3) Wen appropriate safety practices are observed to protect
wor ki ng personnel and the public.

B. Sodi um Hypochlorite. Sodi um hypochlorite conformng to AWWA B-
300 is available in liquid formin glass, rubber-lined, or plastic
containers typically ranging in size from one quart to five
gal l ons; containers of 30 gallons or larger size may be avail abl e
in some areas. Sodi um hypochlorite contains approximately from5
percent to 15 percent avail able chlorine by volune, but care nust
be used in control of conditions and |length of storage to m nimze
its deterioration.

C. Cal ci um Hypochlorite. Cal cium hypochlorite conformng to AWWA
B-300 is available in granular form or in small tablets, and
contains approxinmately 65 percent available chlorine by weight.
The material should be stored in a cool, dry and dark environnment
to mnimze its deterioration

4.9.2 Alternative Methods of Chlorination. Three nethods of
chlorination are given. Typically, only one nethod will be used
for a given storage facility disinfection, but conbinations of the
nmet hods may be used. The three nethods are:

(1) OCnlorination of the full storage facility such that at
the end of the appropriate retention period the water
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will have a free chlorine residual of not |less than 10
nmy/ L.

(2) Spraying or painting of all storage facility water
contact surfaces with a solution of 200 ng/L avail able
chl ori ne.

(3) OChlorination of full storage facility with water having a
free chlorine residual of 2 ng/L after 24 hours.

4.9.3 Chlorination Method 1. The water storage facility shal
be filled to the overflow | evel with potable water to which enough
chlorine is added to provide a free chlorine residual in the ful
facility of not less than 10 ng/L at the end of the appropriate
period of six hours or 24 hours as described herein. The chlorine,
either as calcium hypochlorite, sodium hypochlorite, or liquid
chlorine, shall be introduced into the water as specified.

A, Liquid Chlorine Use. Liquid chlorine shall be introduced into

the water filling the storage facility to give a uniformchlorine
concentration during the entire filling operation. Port abl e
chlorination equipnment shall be carefully operated and shal

include a liquid chlorine cylinder, gas-flow chlorinator, chlorine
ej ector, safety equipnent, and an appropriate solution tube to
inject the high concentration chlorine solution into the filling
water. The solution tube shall be inserted through an appropriate
val ve | ocated on the inlet pipe and near the storage facility such
that the chlorine solution will mx readily with the inflow ng
wat er .

B. Sodium Hypochlorite Use. Sodium hypochlorite shall be applied
to the water entering the storage facility by neans of a chem cal
feed punp, or shall be applied by hand-pouring into the storage
facility and allowing the inflowing water to provide the desired
m xi ng.

(a) Wien a chemical feed punp is used, the concentrated
chlorine solution shall be punped through an appropriate
solution tube to inject the high concentration chlorine
solution at a rate which will give a uniform chlorine
concentration in the filling water. The solution tube
shall be inserted through an appropriate valve |ocated on
the inlet pipe and near the storage facility or through
an appropriate valve |located on the storage facility such
that the chlorine solution will mx readily with the
filling water.

(b) Wen the sodium hypochlorite is poured into the storage
facility, the filling of the storage facility shall begin
I mredi ately thereafter or as soon as any renoved manhol e
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covers can be closed. The sodium hypochlorite may be
poured through the cleanout or inspection nmanhole in the
| omer course or |evel of the storage facility, or in the
riser pipe of an elevated tank, or through the roof
manhol e. The sodi um hypochlorite shall be poured into
water in the storage facility when such water is not nore
than three feet in depth, nor |less than one foot in depth
or as close thereto as manhole | ocations permt.

C. Calcium Hypochlorite Use. Calcium hypochlorite granules, or
t abl ets broken or crushed to sizes not larger than Y inch maxi num
di mrension, may be poured or carried into the storage facility
t hrough the cleanout or inspection manhole in the | ower course or
|l evel of the storage facility, or into the riser pipe of an
el evated tank, or through the roof manhole. The granules or tablet
particles shall be placed in the storage facility prior to flow ng
water into it, and shall be so located that the inflow ng water
will assure a current of water circulating through the calcium
hypochl orite and dissolving it during the filling operation. The
cal cium hypochlorite shall be placed only on dry surfaces unless
adequat e precautions are taken to provide ventilation or protective
br eat hi ng equi pnent .

D. Retention Period. After the storage facility has been filled
with the disinfecting water, it shall stand full as foll ows:

(1) For a period of not less than six hours when the water
entering the storage facility has been chlorinated
uniformy by gas-feed equi pnent or chem cal punp.

(2) For a period of not |ess than 24 hours when the storage
facility has been filled with water which has mxed with
sodi um hypochlorite or cal cium hypochlorite wthin the
storage facility as described in Paragraphs B and C

E. Handling of Disinfection Water. After the retention period of
Section 4.3.1.4, the free chlorine residual in the storage facility
shall be reduced to a concentration appropriate for discharge to
surface waters under the EPA discharge permt. The water shall be
di scharged into the nearest surface water stream using tenporary
piping to transport the water to the stream and prevent erosion.
The water shall be released at a rate that will not erode the
stream channel . The tank shall be filled to a depth of 4 feet with
potable water and tested for bacteriological contam nation. |If
there is no contam nation, the tank shall again be drained and then
sealed off until the plant is conpleted and ready to operate. Then,
subject to satisfactory bacteriological testing and acceptable
aesthetic quality, such water may be served to the distribution
system
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A chlorine reducing agent shall be applied to the water to be
drai ned and wasted to thoroughly neutralize the chlorine residual
remaining in the water and bring it into conpliance with EPA
surface water discharge permt requirenents.

4.9.4 Chlorination Method 2. A solution of 200 ng/L avail able
chlorine shall be applied directly to the surfaces of all parts of
the storage facility which would be in contact with water when the
storage facility is full to the overflow el evati on.

A Met hod of Application. The chlorine solution may be applied
with suitable brushes or spray equipnent. The solution shall
t horoughly coat all surfaces to be treated, including the inlet and
outlet piping, and shall be applied to any separate drain piping
such that it will have available chlorine of not less than 10 ng/L
when filled with water. Overfl ow pi ping need not be disinfected.

B. Retention. The surfaces disinfected shall remain in contact
with the strong chlorine solution for at |east 30 m nutes, after
whi ch potable water shall be admitted, the drain piping shall be
purged of the 10 ng/L chlorinated water, and the storage facility
shall then be filled to its overflow level. Then, subject to
satisfactory bacteriological testing and acceptable aesthetic
quality, such water shall be dechlorinated, drained fromthe tank,
and discharged to the nearest stream in a manner that wll not
cause erosion.

4.9.5 Chlorination Method 3. Water and chlorine shall be added
to the storage facility in amounts such that initially the solution
will contain 50 ng/L available chlorine and will fill approximately

5 percent of the total storage volune, and this solution shall be
held in the storage facility for a period of not |less than six
hours. The storage facility shall then be filled to the overfl ow
level with potable water into the highly chlorinated water, and
shall be held full for a period of not less than 24 hours. Al
highly chlorinated water shall then be dechlorinated and purged
from the drain piping. Then, subject to satisfactory
bacteri ol ogi cal testing, the renmaining water shall be dechlorinated
and di scharged to the nearest surface streamin a manner that wl|
not cause erosion.

A Addi ng Chl ori ne. Chlorine shall be added to the storage
facility by the nmethod described in Sections 4.3.1, 4.3.2 or 4.3.3.
The actual volune of the 50/L chlorine solution shall be such that
after the solution is mxed wth filling water and the storage
facility is held full for 24 hours, there will be free chlorine
residual of not |ess than 2 ny/L.

4.10 Bacteriol ogical Sanpling and Testing. After the
chlorination procedure is conpleted, and before the storage
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facility is placed in service, water fromthe full facility shal
be sanpl ed and tested for coliformorganisns in accordance with the
| atest edition of Standard Methods for the Exam nation of Water and
Wastewater. The testing shall be by either the nultiple tube
fermentation technique or the menbrane filter technique.

A. Test for Qdor. Such water also shall be tested to assure that
no offensive odor exists due to chlorine reactions or excess
chl ori ne residual .

B. Results of Testing. Two or nore successive sets of sanples
taken at 24 hour intervals shall indicate mcro-biologically
satisfactory water before the facility is placed in operation.

C. Care in Sanpling. The sanpl es shall be taken from a sanple
tap on the outlet piping from the storage facility, or from a
sanpl e tap connected directly to the storage facility. 1In either
case, the operation shall be such as to assure that the sanple
collected is actually from water that has been in the storage
facility.

D. Recommended Additional Sanples. During the disinfection
operation and the required sanpling of water from the storage
facility, it is recomended that sanples be taken from water
inflowng to the storage facility to determne if coliforns are
present in the typical potable water source.

4.11 Disposal of Disinfection and Flushing Water. Fl ushi ng and
di sinfection water shall be dechlorinated and discharged to the
nearest surface streamin a manner that wll not cause erosion.
Tenmporary punp and piping wll be installed as necessary to
transport the water to the stream The Contractor shall supply al

| abor, punps, piping, equipnment and m scel |l aneous itens necessary
to di spose of the water as required under this contract.

4.12 deanup. The Contractor shall be responsible for renoving
waste materials from the site and disposing of themin a |ega
manner before final acceptance fromthe Owner.

END OF SECTI ON
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CONSTRUCTI ON SPECI FI CATI ONS
DIVISION 8 - DOORS AND W NDOWS

SECTI ON 08050
CAULKI NG AND SEALANTS

1. GENERAL.

Caul king and sealants for all doors, wndows and other itens
called for on the plans is covered in this section.

2. APPLI CABLE PUBL| CATI ONS.

None
3. NMATERIALS.

3.1 Caul ki ng. Caul king shall be Wul catex caul king conmpound by
A.C. Horn Conpany; Architectural Gade by DAP, Inc., or 200-R2 by
Pecora Chem cal Corporation

3.2 Sealants. Sealants shall be Dow 780 or GE Silicone Seal ant,
Neutral color or Synthacal k GC9, Pecora Chem cal Corporation.

3.3 Priner. Primer shall be quick drying clear varnish thinned
to proper consi st ency, of type recommended by caul king
manuf acturer, use as it conmes from container. Apply the prinmer

with brush. Prine the sides of joints to be caul ked, except where
joint is glass or netal, with one coat of col orless waterproofing.

3.4 Seal ant Backer Rod or Pol yet hyl ene Foam Seal ant backer rod
or pol yethyl ene foam shall be conpatible with seal ant.

3.5 Qakum Gakum shall be commercially nmade, non-staining type
treated to prevent dry rot and m | dew.

4. CONSTRUCTI ON ANDY OR | NSTALLATI ON

4.1 Installation. Caul king and sealants shall be used where
showmn on the construction drawings and at all other |[|ocations
specified. \Were weather nolds, staff beads, or break-back nolds
do not form integral parts of w ndow or door frames, but are

renovabl e, renove sane, caulk and point. Caul k between solid
frame or abutting construction. Cean joints to be caul ked free
of nortar, other foreign materials. Set netal door sills in
caul ki ng bed.

Joints to be sealed include all joints around w ndows, at

t hreshol ds, door frames, all other openings in exterior walls and
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at all other points where different materials join at exterior
wal | surfaces in order to insure a watertight job and in any other
joint so indicated on the plans. Al so, where seals are broken or
where the caulking has fallen out, the area shall be cleaned and
filled with conpl etely new caul ki ng.

Prime with brush that will reach all parts of joints to be filled
wi th caul ki ng. Hand pack oakum rope yarn. Apply caul king with
hand gun.

Use gun nozzles of proper size to fit joints, drive material in
with sufficient pressure to fill joints.

Prime inside surfaces of franes with prinmer. Butter inside edges
of surfaces of franes, to be enbedded w thin coat of caulking.
Caul k janbs, heads, sills, neatly with trowel; finish joints as
speci fi ed.

Neatly point finish of caulking joints on flush surface wth

beading tool; renove excess material. Neatly point finish of
caulking joints in internal corners with coving tool; renove
excess naterial. Caul king where exposed shall be free of
winkles, wuniformy snooth. Make caulked joints watertight.

| deal dinmensions for caulking joints are 1/4" to 1/2" w de and not
| ess than 1/2" deep. Cut or rake out joints less than 1/2" deep.

Seal all joints and spaces before final coat of paint is applied
to adj acent work.

4.2 d eani ng. Renove excess conpound and sealant and | eave
surfaces neat and cleaned of any snears or conpounds or other
soiling due to the caul king application. Any |eakage, hardening,
cracking, crunbling, nelting, shrinking, running of caulking or
staining of adjacent work by caulking shall be adjudged as
def ecti ve work.

END OF SECTI ON
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CONSTRUCTI ON SPECI FI CATI ONS
DIVISION 8 - DOORS AND W NDOWS

SECTI ON 08100
METAL DOORS AND FRAMES

1. GENERAL

This section covers materials and installation of all doors and
frames. Al doors shall be furnished with all necessary hardware
and any special hardware as specified under Section 08700 of these
speci fications.

2. APPLI CABLE PUBL| CATI ONS.

The publications |listed below forma part of these specifications
to the extent referenced. The publications are referred to in
the text by the basic designation only.

2.1 Anerican Society of Testing and Materials (ASTM.

ASTM A- 653 Specification for St eel Sheet ,
Zinc-Coated (Galvanized) or Zinc-Iron
Al | oy- Coated (Gal vaneal ed) by the Hot-
D p Process

ASTM A- 924 Speci fication for Genera
Requi renents for Steel Sheet, Metallic-
Coated by the Hot-Di p Process

ASTM E- 283 Test Method for Determ ning Rate of
Air Leakage Through Exterior Wndows,
Curtain Walls, and Doors Under Specified
Pressure Differences Across the Specinen

3. NMATERIALS.

3.1 Hollow Metal Franes. Franmes shall be doubl e rabbeted design

16 gauge, <cold rolled steel. Frames shall be nortised

reinforced, drilled and tapped to match the door tenplate. A
cover box shall be provided in back of all hardware cutouts. All
frames shall be factory bonderized for maxi numrust protection and
pai nt adherence.

See the Construction Drawi ngs for franme di mensions and secti ons.

3.2 Metal Doors. The type of door shall be full flush and
simlar to Curries 707 Series; CECO Inperial; Ameld Series 1700;

or an approved equal. The steel door shall be 18 gauge, 1-3/4
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inch door and fabricated in size and designs as schedul ed. Al
doors shall have an interior core of polystyrene foam pernmanently
bonded to the inside of each face skin. Both |ock and hinge rai
edges of the door shall be welded, filled and ground snooth the
full height of door. Doors shall have bevel ed | ock edged (1/8" in

2"). Al doors shall have galvanized steel top caps. Al doors
shall be bonderized and finished as standard with one coat of
baked-on prine coat paint. Steel door hardware reinforcenents
shall be as foll ows:

H nges 14 gauge conti nuous channel

Locks 14 gauge conti nuous channel plus

16 gauge reinforcing around cutout
C osers 12 gauge
Hol der s 12 gauge

Any necessary hardware tenplates shall be supplied by the door
manuf act urer.

3.3 Overhead Sectional Doors. Overhead insulated sectional doors
shall be type Tricore Optinma manufactured by Raynor or Engi neer
approved equal .

3.3.1 Door Sections. Insulated door sections shall be 3-inch
thick, roll-formed, comercial quality, hot-dipped galvanized
steel per ATSM A-924 and ASTM A-653. The exterior skin shall be
pai nted as specified in Section 09913. Each door section shall be
constructed of 20 gauge snooth (non-stucco) exterior skins and 25-
gauge interior skins nechanically interlocked and pressure bonded
to a 2-7/8" thick, non-CFC expanded polystyrene core. Interior
and exterior skins shall be separated by a continuous dual
duroneter vinyl-extrusion held in place by a nechanical interlock
to form an effective thermal break and a conplete weatherseal
along the section joint. End stiles shall be a mninum 16 gauge.
End stiles shall be riveted to the outside face with stainless
steel rivets and resistance welded to interior rail. Section
panels are to be sealed at end stiles wth Y inch thick
pol yet hyl ene foam Wather stripping shall be provided along all
sides, top and bottom of the door.

3.3.2 Track. The door track shall be hot-di pped gal vani zed 3-inch
track per ASTM A-653. Tracks shall be bracket nounted or
conti nuous angle mounted and fully adjustable for sealing door to
janb. Continuous angle size shall not be less than 3-1/2" x 6" X
1/8’ on 3-inch track. Horizontal track shall be adequately
reinforced with continuous angl e.

3.3.3 lInsulation. Insulation shall be 2-7/8" thick with non-CFC
expanded polystyrene with an R-value of 16.0 and U value of
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0.0623, w th 26-gauge, hot-di pped gal vani zed steel covers, painted
gray.

3.3.4 Wndload. Deflection of the door in a horizontal position
shal | be a maxi mum of 1/120" of door width with a wind |oad of 140
nph, exposure B with wind pressure (q,) equal to 50.2 psf.

3.3.5 Spring Counterbal ance. The spring counterbal ance shall be
heavy-duty oil tenpered wire torsion springs on a continuous bal
bearing cross-header shaft. Galvanized aircraft-type Ilifting
cabl es shall contain a mninmumsafety factor of 5to 1

3.3.6 Weatherstripping. The door shall be furnished with conplete
weat herstripping systemto reduce air infiltration. The top of the
door shall be provided with an EPDM rubber sealing strip. The
bottom of the door shall have a flexible U shaped vinyl seal in an
extruded alum num retainer. An optional janb seal can be an EPDM
rubber blade type attached to the track angle nounting with a
rigid vinyl snap-on  extrusion. Weat herstripping shall be
repl aceable wthout renoval of track, angle nounting, or door
hardware. Air |eakage per foot of door perineter (floor, janb and
header) shall not exceed .81 CFM @25 MPH No air | eakage shall be
detected between section joints when tested in accordance wth
ASTM E- 283.

3.3.7 Lock. The exterior |ocking shall have a five-pin tunbler
cylinder with night latch and steel bar engaging track. The
interior |locking shall have an interior dead bolt provided with a
hole to receive a padl ock.

4. CONSTRUCTI ON ANDY OR | NSTALLATI ON

4.1 |Installation of Metal Franes.

1. For installation in steel walls the frane
shall wap around the exterior and interior
steel or wood walls. Four evenly spaced steel
frame anchors shall anchor the door frame to
the building frame. Screws shall be used to
attach the anchors to the frame.

2. Provi de adjustable floor anchors.

4.2 Installation of Metal Doors.

1. Al doors shall be installed in the correct
| ocati on as shown on the plans.

2. Al'l doors shall be level, square, plunb and at
proper el evati on.
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3. Doors shall swing freely when opened and cl ose
tightly without gaps between the frane and the

door .

4. Al nmetal and masonry or finish joints shal
be caul ked.

5. After installation, the door shal | be

protected fromall paint, plaster, welding, or
ot her harnful effects.

4.3 lInstallation of Overhead Sectional Door. Overhead sectional
door shall be installed according to the manufacturer’s
recommendati ons. Wather-stripping on all sides provide a tight
seal to the door in the closed position. The track shall be
installed as close to the inside wall as possible in a vertica
position. If necessary the top end of the track may need to curve
innard to allow the door to fit within the Ilimted roof height.
Install the door system so that there is no interference with the
hoi st, hoist rail, roof, lighting or any other itens.

END OF SECTI ON
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CONSTRUCTI ON SPECI FI CATI ONS
DI VISION 8 - DOORS AND W NDOWG
SECTI ON 08500
W NDOW6

1. GENERAL.

This section covers the materials and installation of all alum num
nmetal w ndows. See the construction drawi ngs for the |ocation and
sizes of all units. Casenent type windows with screens shall be
provi ded as specified herein. Casenment extrusion color shall be
sel ected by the Owmer and match building trim

1.1 Performance Requirenents. Wndows shall conply w th AW/ AAVA
101 heavy commercial standards for structural adequacy with a w nd
| oad design pressure of 45 pounds per square foot (psf) and 67.5
psf test pressure, resistance to water |eakage at 6.75 psf m ni mum
and an air infiltration test pressure of 9 psf. Deflection shal
not exceed 1/175 of the span at test |oad. Extrusion shall conform
with AAWA 101. Certification of testing and conpliance shall be
provi ded.

1.2 Manufacturer’s Warranty. The Contractor shall submt warranties
from the w ndow manufacturer stating that the w ndows furnished
shall be certified as warranted agai nst any defects in nmaterial or

wor kmanshi p, under normal use and service, for a period of one year
fromdate of fabrication

The pi gnmented organi c finishes on wi ndows and conponent parts shal
comply fully with the requirenents of AAVA 603. 8-92, for pignented
organic coating and fully warranted against chipping, peeling,
cracking, and blistering for a period of one year from date of
fabrication.

The insul ated gl ass shall be warranted from visual obstruction, due
to internal noisture, for a period of one year from date of
fabrication.

1.3 Shop Drawi ngs. The Contractor shall submt product data on the
wi ndows to the Engineer prior to ordering. The shop draw ngs shal
include typical unit elevations and show full scale details of
product’s head, janmb, and sill being supplied as well as typica
installation details. Anchor |ocations and other conponents not
included in the manufacturer’s literature shall be shown on the
shop draw ngs.

1.4 Sanples. The Contractor shall submt to the Engineer color
sanpl es on sections of alumnum stock for approval by Engineer
Tentative col or shall be dark brown or bronze.
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1.5 Handling and Storage. The Contractor shall store windows in a
secure area prior to placenent. They shall be protected against
damage fromthe el ements, construction activities and ot her hazards
before, during and after installation.

2. APPLI CABLE PUBLI CATI ONS.

The publications |listed below forma part of these specifications
to the extent referenced. The publications are referred to in the
text by the basic designation only.

2.1 Anerican Architectural Munufacturers Associ ation

AANVA 101 Vol untary Specifications for Al um num
and Poly (Poly Vinyl Chloride) (PVC
Prime Wndows and d ass Doors

AANVA 603. 8 Performance Requirenments and Test
Procedures for Pignmented Organic
Coati ngs on Extruded Al um num

AAVA 605. 2 Specification for Hi gh Performance
Organic Coatings on Architectural
Extrusi ons and Panel s

AAVA 609- 93 Vol untary Gui de Specification for
Cl eani ng and Mai nt enance of Pai nted
Al um num Extrusions and Curtain Wl l

Panel s
AAVA CW #10 Care and Handling of Architectural
Al um num from Shop to Site
AAVA 803. 3 Nar r ow Joi nt Seam Seal er
AAMA 805. 2 Bondi ng- Type Back Beddi ng
Conponent s

2.2 Anerican National Standards Institute.

ANSI 279.1 Tenpered Safety G ass

2.3 Federal Specifications (FS).

TT-001543 Seal ant s
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2.4 Flat dass Murketing Associ ati on.

A azi ng Manual
2.5 Anerican Society of Testing and Materials (ASTM.

ASTM B 456 Specification for Electrodeposited
Coati ngs of Copper Plus N ckel Plus
Chrom um and N ckel Plus Chrom um

ASTM B- 633 Specification for Electrodeposited
Coatings of Zinc on Iron and Steel

ASTM B- 766 Specification for Electrodeposited
Coati ngs of Cadm um

ASTM C- 864 Specification for Dense El astoneric
Conpressi on Seal Gaskets, Setting Bl ocks
and Spacers

3. MATERIALS.

3.1 Alum num W ndow Units.

3.1.1 Alum num Extrusions. Al extruded sections shall be 0.125 and
of 6063-T5 alum num alloy and tenpered as recomended by w ndow
manuf acturer for strength, corrosion resistance, and application of
required finish. Extruded sections shall have a m ni mrum of 22,000
psi ultimate strength, yield of 16,000 psi.

3.1.2. Fasteners. Fasteners shall be alumnum cad-plated or
stainless steel, or other material as warranted by fastener
manufacturer to be non-corrosive and conpatible with alum num
wi ndow nmenbers, and rel ated conponents.

Do not use exposed fasteners, except where unavoi dabl e.

Provi de cad-plated or stainless steel tanperproof screws at any
exposed fastener |ocation.

Locate all fasteners so as not to bridge any thermal break.

3.1.3. Anchors clips and w ndow accessories. Anchors clips and
w ndow accessories shall be, depending on the strength and
corrosion inhibiting requirenents, fabricated of alum num cad-
plated or stainless steel or hot-dip zinc coated steel conplying
with ASTM B 766-86 or ASTM B 633- 85.

3.1.4 dazing. dazing with cured rubber tape, or expanded cell ul ar
tapes shall not be permtted. Al units shall be wet glazed with a
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high quality silicone. Al glazing beads shall be of al um num and
be finished to match the wi ndow. Rigid plastic or PVC beads shal
only be acceptable if also finished to match wi ndow fi ni sh.

3.1.5. Weather-stripping. Provide weather-stripping that 1is
extruded pol yvinyl chloride or a nodified neoprene bulb, applied
continuously per ASTM C 864-90.

3.1.6. Sealants. Unless otherw se indicated, for sealants required
within fabricated wi ndow units, provide elastoneric type as is
recommended by wi ndow manufacturer for joint size and novenent, and
seal ant shall remain permanently elastic, non shrinking and non
m grating, conplying with AAVA 803.3 and/or 805. 2.

Finish on the w ndow extrusions shall nmatch the color schene
sel ected by the Owner.

4. CONSTRUCTI ON

4.1. Wndow Configuration. The casenent out- swing function will be
desi gnated on the drawi ngs by hinge |ocation, and shall be of side
hi nge - project out design.

4.2 Accessories. Provide manufacturer's standard fabrication and
accessories, which conply with specification's indicated standards
and are regl azable without dismantling of vent fram ng, except to
extent nore specific or nore stringent requirenents are indicated.
| ncl ude conpl ete system for assenbly of conponents and anchorage of
wi ndow units and prepare conplete and pre-glazed at factory.

4.2.1. Wndow Menbers. Al w ndow nenbers, including nmuntin bars,
shall be of alumnum Secondary nenbers such as friction tabs

weat her-stripping, vent guides, etc. shall be of alumnum or a
mat erial conpatible with alum num Master franme nmenbers shall no
less than 2.25 inches, vents shall be of tubular design. Wall
t hi cknesses shall be 0.125 inches and neet all ANSI/AAVA st andards.
The vent shall enploy conpression bulb seals of santoprene or
pol yvinyl chloride, and run in a plane around the perineter formng
a pressure contact seal, but allow ng egress for water.

4.2.2. Thermal Break. The thermal barrier shall provide a
conti nuous, uninterrupted thermal break around the entire perineter
of the frame and vents and shall not be bridged by any neta

conductors at any point. It will be unacceptable for the w ndow
design to incorporate a thermal break with the de-bridged side
facing the area between the franme and the operable vent. For
reasons of safety and aesthetics, no sharp edges of the de-bridging
process shall be exposed, therefore |ocate these edges to the
exterior of the main frame and the interior side of the vent.

Bl ackf eet Community Water Project W ndows
Water Treatnment Plant - Phase | 08500- 4
02-032 Sept ember 2002



4.2.3 Hardware. Hardware having conponent parts which are exposed
shall be of alum num cad-plated or stainless steel or other non-
corrosive materials conpatible with alum num Cadm um zinc-pl ated
or nickel- and chromne-plated steel where used nust be in accordance
wi th ASTM specification, B633 or B 456.

Al'l primary | ocking devices shall be of a cast white bronze cam
action lock. Two such locks shall be required when vent height
exceeds 48 inches. Wen two such | ocks are required, they shall be
actuated by a single |l ever design and a |ink bar application.

4.2.4. Vents. Vents shall be supported on two, four-bar, heavy-duty
cad-plated or stainless steel hinge assenblies. A set screw shal
be provided for precision adjustnment and to vary opening and
cl osi ng resi stance.

4.3. Assenbly. The w ndow shall be assenbled in a secure and
wor kmanl i ke manner to performas hereinafter specified. Al franes
shall be of butt joint construction, with vents mtered to forma
watertight joint. Al corners shall be epoxy welded and then
mechani cal |y fastened at corners.

4.4. Mullions and O her Structural Menbers. When nul lions and
ot her structural nenbers occur, whether they are joined by integral
mul i ons, independent nmullions, or by a conbination of frane
menbers, the resulting nenbers nust be capable of w thstanding the
Uni form Load specified herein, and have a maxi mum defl ection of
L/ 175 of its span. \Wen independent or integral mnullions are used
to join w ndows, evidence of conpliance may be by mathematica
cal cul ati ons.

4.5. dazing. The insul ated glass shall be one inch in thickness,
and hernetically sealed and conprised of two clear lites wth
t hi ckness as size and/or loading may require. Al insulating glass
shall be CBA rated, and certified test reports showi ng the CBA
rating shall be submtted.

4.6 Screens. Screen frames are to of be extruded al um num profiles.
Screen fabric shall be 18 x 16 al um num nesh, retained in screen
frames with vinyl splines that permt replacenent. Screen frames
shall be secured by alum num clips fastened with cad-plated or
stainless steel screws into wi ndow franes. Screen frane shall be
finished to match w ndows.

4.7. Drainage. Provide neans of drainage for rain water and/or
condensati on which may accurul ate in nenbers of wi ndow unit, by use
of weeps in main frame and of sufficient size and quantity for this
purpose, but to also prevent direct air and water infiltration.
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4.8. Accessories. If indicated on draw ngs, panning shall be of a
recei ver type, extruded and finished to match, and;

Panni ng extrusions shall be site assenbl ed, secured at the corners
with cad-plated or stainless steel screws in integral screw boss
with the joints back seal ed per AAMA 803. 3. Exposed fasteners are
not acceptable on the exterior of pan system

Interior trins shall be as depicted on drawi ngs and provided in
extruded profiles only. There shall be no break form shapes.

Exterior nmullion covers, when they occur, shall be of extruded
profiles, finished to match w ndow system

Receptor Systens, if indicated on draw ngs, shall be a two piece
snap together receptor systemand shall serve to anchor w ndows in
pl ace. The receptor shall be extruded and finished to match w ndow
wi th pol yurethane thermal break. The receptor system shall be at
head and janb or head only, as is indicated on the draw ngs. An
optional extruded alum num subsill nmay be called for on the
drawi ngs and nust al so offer thermal break design.

4.9. Alum num Fi ni shes. Provide organic coating of type and col or
indicated or selected by Engineer. Color shall mtch selected
building trim as close as possible. Conply with AAVA 603. 8.
Application of finish nmust be by w ndow nmanufacturer for all
conponents to ensure match

4.9.1. Coating. Manufacturer's standard el ectrostatically applied
baked enanel coating of manufacturer's standard color(s) as
sel ected by the Engineer, and applied over manufacturer's standard
substrate preparation including cleaning, degr easi ng, and
appropriate pretreatnents. Anodic finishes are also acceptable
Tentative color selectionis to match building trim

4.10 Wndow Installation. Conply with manufacturer's specifications
and recommendations for installation of w ndow units, and other
conponents of work. In no case shall attachnent or anchorage bridge
the thermal break of the wi ndow unit, or any accessories.

Using only skilled and trained craftsnmen, set units plunb and | evel
wi t hout warp or rack of frames or sash. Anchor securely in place
and separate al um num surfaces from sources of corrosion and/or
el ectrolytic action.

4.11 deanup. The Contractor shall clean all alum num surfaces
pronptly after installation, per AAVA 609-93 or AAMA CW #10, as
appl i cabl e and exercising care to avoid damage to finishes. Report
any shipping damages to w ndow manufacturer within 72 hours of
recei pt of delivery.
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Installer is to make all final adjustnents to vents/sash and al
hardware, to insure proper seal and operation, and shall touch up
any m nor bl em shes.

Clean all glass after installation. It shall be the Contractor's
responsibility to renmove any |abels, excess glazing or other
seal ant conpounds or any other dirt and foreign substances.

Initiate all protection and precautions required to ensure that
wi ndow systens will be w thout damnage or deterioration, other than
normal weathering, until tinme of acceptance by Omner.

END OF SECTI ON
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CONSTRUCTI ON SPECI FI CATI ONS

DIVISION 8 - DOORS AND W NDOWS
SECTI ON 08700

HARDWARE
1. GENERAL.
The Contractor shall thoroughly examne the drawings and
specifications to famliarize hinself with the various conditions
of the hardware schedule. The hardware supplier shall check
hardware with details and be responsible for fitting the same. |If
hardware specified will not fit properly, the Engineer shall be

notified prior to bidding for nodification.

Were itens are not specifically nentioned, it shall match in
quality and design, the balance of the hardware. Al doors shal
be conpletely fitted with hardware whether or not they are listed
on a hardware schedul e.

2. APPLI CABLE PUBLI CATI ONS

The publications listed below form a part of these specifications
to the extent referenced. The publications are referred to in the
text by basic designation only.

2.1 Anerican National Standards Institute (ANSI).

3. NMATERIALS.

3.1 Exterior Lockset. Exterior |ocksets shall have exterior
access by conbination lock or passage feature activated by
interior thunbturn. Interior shall have passage feature

Exterior access shall also have key override. Lockset shall be
Si npl ex/ Uni can Series L1000 for approved equal. Exterior shall

have operating knob. Three keys each shall be provided for
conbi nati on change and access. Locksets shall include all trim

and stri kes.

3.2 Flush Bolts (Head and Floor). Fl ush bolts shall be simlar
to Quality 1358, 12 inch; Builder Brass Wrks 5021, 12 inch;
Trinco 3917, 12 inch, or an approved equal.

The plunger shall have one side surface mlled to match guide to
prevent bolt from turning and unscrewi ng. The plunger shall have
automatic |ever retraction.

3.3 Astragals. Astragals shall be simlar to Penko, Zero 140M
(AL); NGP 122 N.S. (AL); or an approved equal. The astragal strip
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shall be extruded anodi zed alumnumw th a closed cell EPDM sponge
neoprene strip (3/8" x 1¥%) full height of door.

3.4 H nges. Hnges shall be simlar to Henry Soss & Co., 450TBB
Stanl ey FBB179; Hagar BB1279; or an approved equal .

H nges shall be a ball bearing, full nortised. The hinges shal
be 10 gauge with a four machine screw standard tenplate pattern.
Al'l exterior outsw ng doors shall have a non-renovabl e pin.

3.5 dosers. Cdosers shall be simlar to Norton, LCN, Sargent,
d ynn Johnson GJ90M or an approved equal .

The closer shall be surface mounted w th adjustable backcheck and

backcheck sel ector. The closer shall have separate regulating
valves for door speed and |atching speed. It shall have a
versatile nounting position. The <closer shall also have
adj ustable spring power of a full 50 percent. The arm shall be

forged steel.

3.6 Door Stops. Door stops shall be simlar to Quality 431 ES
Bui | der Brass Works F8063; Trinto 1213 ES; or an approved equal .

The door stops shall be done type. They shall be 1 " high or to
mat ch door height. The stop shall be supplied with machi ne screw
and expansi on shi el d.

3.7 Thresholds. Thresholds shall be simlar to Penko 171A (AL);
Zero 655 (AL); National Guard Products, 425 (AL); or an approved
equal .

Threshol ds shall be a saddle type, 5 inches wide and % high and
shall be extruded 6063-T5 Alumnum Alloy with a clear anodized
finish. The surface of the threshold shall be ribbed. The
t hreshol d shall have two vertical supports running the full length
of the bar.

3.8 Weather Stripping. Weat her stripping shall be simlar to
Penko, Zero or an approved equal .

Weather Stripping shall be % x % polyurethane, open cel
(adhesi ve back) tape.

3.9 Door Bottons. Door bottons shall be simlar to Penko 412AN
Zerio 351 (AL), NGP 220 S.N. (AL), or an approved equal .

The door bottons shall have an extruded anodi zed alum num case
with a neoprene drop seal. The seal shall be adjustable and
sur f ace nount ed.
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3.10 Keys. Master key and conbination all exterior doors alike
Furnish three master keys and three conbination keys for each
| ock.

3.11 Har dware Fi ni shes. Finish on the hardware shall be
according to the follow ng schedul e:

Locksets - Satin chrom um (26D)

H nges - Satin chrom um (26D) over stee
G osers - Alum num finish

Door Stops - Al um num finish

Threshol ds - Al um num fini sh

Door Bottons - Al um num finish

ouhwnE

3.12 Overhead Coiling Doors Hardware. Al hinges and brackets
shall be made from gal vani zed steel. Track rollers shall have a 2-
inch or 3-inch dianeter wheel with hardened steel ball bearings.

3.12.1 Spring Counterbal ance. The spring counterbal ance shall be
heavy-duty oil-tenpered wire torsion springs on a continuous ball -
bearing cross-header shaft. Galvanized aircraft-type |Ilifting
cabl es shall have a m ninmum safety factor of 5to 1

3.12.2 \Weather-stripping. The bottom of the door shall have
flexible U shaped vinyl seal in an alumnum retainer. Door shal
have a perineter seal for janbs and header, as well as a seal
bet ween secti ons.

4. CONSTRUCTI ON ANDY OR | NSTALLATI ON

4.1 Delivery of Hardware. Al hardware shall be delivered to the
door nmanufacturer or to the project in separate, clearly
identified packages. Each package shall contain all trinmm ngs,
screws and necessary m scellaneous itens for conplete installation
of the device. Each package shall be clearly |abel ed and nunbered
for its conformty with the approved hardware schedul e.

4.2 Installation. The Contractor shall carefully coordinate the
requi renents of the door and hardware materials and manufacturing
such that all necessary items and reinforcements are properly
provi ded. Al'l hardware shall be properly nmounted in accordance
with the manufacturer's instructions. Door stops shall be
provided for all doors.

Thresholds shall be set in a bed of caul king. Wather-stripping

tape shall be continuous between corners wthout splices.
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Weat her-stripping shall be sufficient to seal the janbs and head
conpl etely.

Keys shall be provided for the Engineer and Omer during
construction. At the conpletion of construction, all keys and
mast er keys shall be delivered to the Omner.

END OF SECTI ON
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CONSTRUCTI ON SPECI FI CATI ONS
DIVISION 9 - FI NI SHES
SECTI ON 09913
PAI NTI NG

1. GENERAL .

1.1 Description. Al'l above ground piping, supports, building
trim and wood shall be painted with one of the systens specified
for that application. Factory prinmed netal fabrications nust be
surface prepared and prined with these specifications. The prine
coat nust be conpatible with the field applied system specified
herein and utilized by the Contractor. Coatings shall be applied
to the exterior of all pipe.

The term "paint" as used herein includes sealers, enulsions,
enanel s, epoxies, and other special coatings applied for protection
agai nst corrosion or for general appearance reasons.

Al field painting work shall be perforned by an experienced
pai nting contractor. The painting contractor shall be experienced
in the application of epoxy and aliphatic urethane paint systens
and shall submt an experience record upon request by the Engineer.

1.2 Requlatory Agency Approval. Paint utilized on pipe interiors
shall be approved by EPA for use in potable water systens.
Verification of EPA approval shall be submtted as part of the shop
drawings if the Contractor proposes to use any paint that is not
specifically nanmed in this specification.

1.3 Safety Practices. Al paint shall be applied in a safe manner
and in accordance with the requirenents of, the occupational Safety
and Health Adm nistration. Proper ventilation shall be provided at
all tines. Al materials shall be stored in a safe |ocation
isolated fromall sources of ignition

1.4 Painting Wirk Schedul e. New piping or equipnent shall not be
installed until painting is conplete. Piping, fittings, and
equi pnent shall be painted prior to installation whenever possible
to mnimze sandbl asting and paint application in the work areas.

1.5 Col ors. Al'l piping shall be color coded in accordance with
t he col or code schedul e. Doors shall match the building trim Al
colors shall be selected fromsanples at the tinme of construction.
Al colors shall be selected by the Engineer from color strips
submtted with the shop drawings at the tinme of construction.

1.5.1 Col or Code Schedul e. Al'l piping shall be painted in
accordance wth the follow ng color code schedule. The Engi neer
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will select actual colors fromsanple color strips submtted by the
Contractor.

Causti c: Yellow wth G een Band

Sewer : Dark G ay

Raw Wat er : Aive Geen

Sl udge: Dar k Br own

Backwash Wat er Li ght Brown

Nat ural Gas: Red

Sanitary Sewer and Drain Lines: Dark G ey
Lubricati on Water Lines: G ey

Pot abl e W\t er Dar k Bl ue

Chl ori ne Sol ution Yel | ow

Pol ymers or Coagul ant Ai ds O ange with G een Band
Conpressed Air Dark G een

Sodium Sulfite Li ght Green with O ange Band

The nane of the liquid or gas shall be stenciled on the pipe in
easily readable letters. Nanmes shall appear at intervals not to
exceed 50 feet or long continuous runs or a m ni mum of once on each
i ndi vidual shorter run. Bands shall appear every 10 feet or once on
each individual shorter run. Plastic tubing for sanple |lines shal
not be painted, but conduit enclosing tubing shall be bl ue.

2. APPLI CABLE PUBLI CATI ONS.

The publications |listed below forma part of these specifications
to the extent referenced. The publications are referred to in the
text by the basic designation only.

2.1 C(Cccupational Safety and Health Adninistration (OSHA)

Manual 2206 General Industry
2.2 Steel Structures Painting Council (SSPC

SSPC- L Sol vent C eani ng

SSPC- 3 Power Tool C eaning

SSPC- 6 Commrer ci al Sandbl ast C eani ng
SSPC- 10 Near Wite Bl ast C eaning

3. MATERIALS.

3.1 GCeneral. Paint shall be well-ground, not settle badly, cake
or thicken in the container, and shall be readily broken up with a
paddle to a snmooth consistency and shall show easy brushing
properties. Non-epoxy paint shall be suitable for spraying when
thinned with not nore than 12 percent by volune of mneral spirits

Bl ackf eet Community Water Project Pai nti ng
Water Treatnment Plant - Phase | 09913-2
02-032 Sept ember 2002



or solvent. Epoxy or pol yurethane paints shall not be thinned
without the witten approval of the manufacturer and Owner's
Representati ve. Al paint shall be delivered to the job in
original unbroken containers with |labels and tags intact. All
color shall be project to the approval of the Engineer.

3.2 Piping and Related Itens. Piping within the water treatnent
pl ant does not require painting as part of the Phase | contract.
Al'l piping, including all valves, operators, fittings, and pipe
supports, shall be painted with one of the follow ng paint systens.
Stai nl ess steel pipes and al um num supports are not to be painted.
Fabricated steel piping and supports that are hot dip gal vani zed
shall not be painted. Al paint applied to pipe interior shall be
NSF or EPA approved for potable water applications. Al above
ground pipe shall be painted with one of the follow ng painting
syst ens.

Engard Dry Film Thi ckness
Engard 460 Priner 4-6 mls
Engard 428 Fi ni sh Coat 2-3 mls

M ni mum Total Dry Film Thi ckness 6 mls
Tnenec

Series 20-1255 Pot a- Pox Prinmer 4-6 mls
Series 73 Endura-Shield 1.5-3 mls

M ni mum Total Dry Film Thi ckness 6 mls
Sherwin Wllians

H - Sol i ds Catal yzed Epoxy 5-6 mls
Arnmor Seal |1 Polyester Aliphatic U ethane 3mls
M ni mum Dry Fi |l m Thi ckness 8 mls

3.3 Wod. Al wood trimsurfaces shall be painted with one of the
foll ow ng paint systens.

Col unbi a
Primer One coat prinmer Colunmbia 02-
735- PP
Lat ex Enanel Under coat er
Fi ni shed Coats Two coats Col unbi a 02-042 Mast er pi ece
H - Per f or mrance I nterior/Exterior
Acrylic Sem -Q oss
Benj am n Moore
Primer One prinme coat Moor ecr af t
Super - Hi de
Lat ex Pri ner-Underwat er
Fi ni sh Surface Two coats Morecraft super-H de
Lat ex Sem - d oss Enanel
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Sherwi n-W 1 1i ans
Pri nmer One coat ProMar 200 or 400
Latex Wall Prinmer

Fi ni shed Coats Two coats Pro Mar 200 or 400 Interior
Latex Sem -d oss Enanel s

Dry filmthicknesses shall be as recomended by the manufacturer.

3.4 Structural Steel and M scellaneous Steel Surfaces. One of the
follow ng aliphatic urethane paint systens shall be utilized on al
structural steel, franes, plates, mscellaneous steel itens,
excluding stainless steel and hoist trolley rail surfaces. Surface
preparation shall be SSPC- SP-6.

The mnimumdry film thickness of the finish coating shall be as
specified. Use one of the follow ng systens or an approved equal :

Benjam n Moore Dry Film Thi ckness

MB3 Pol yam de Epoxy Pri mer 2-4 mls

M4 Aliphatic Acrylic Urethane d oss 2-3 mls
M ni mum Total Dry Film Thi ckness 6 mls
Tnenec

Series 66 - 1212 pol yam de Epoxy 3-5mls
Series 73 Endura-Shield 2.0 - 3 mls
M ni mum Total Dry Thickness 6 mls

Sherwin WIlianms
M ni mum Dry Fi |l m Thi ckness 6 mls
Acrolon Multi-M I

Dry film thicknesses specified are absolute mninmunms. Average
t hi cknesses shall exceed these values. Additional top coats shal
be applied as necessary to neet these requirenents.

If shop prined steel is to be utilized, the Contractor shall
utilize a three coat systemw th an epoxy organic zinc rich shop
primer, an internediate epoxy tie coat as recomended by the finish
pai nt manufacturer and one of the finish coats as specified above.
The priner shall contain at |east 83 percent zinc by weight in the
dry filmwith a mnimum dry film thickness of 2.5 mls and be
recommended and manufactured by the sanme conpany as the finish
coat. Mnimumdry filmthickness for all three coats is 8.5 ms.
Al'l shop prined steel shall neet these priner requirenents.

The S10 x 25.4 hoist trolley rail final surface shall be free of
irregularities that would inpede a snooth running hoist trolley
system
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3.5 Water Tank Accessories, Punps, Piping, and Related Itens. A
new punps (excl udi ng submersi bl e punps) and piping, including al
val ves, operators, fittings, pipe supports, water tank accessories
such as | adders, cages and handrail shall be painted wth one of
the follow ng paint systens. Stainless steel pipes and supports are
not to be painted. Fabricated steel piping and supports that are
hot di p gal vani zed shall not be painted. Al paint applied to pipe
interior shall be NSF or EPA approved for potable water
appl i cati ons.

4. CONSTRUCTI ON.

4.1 Surface Preparation. Al surfaces shall be adequately
prepared to receive the primer and/or top coating. Sur f ace
preparation shall be as specified. Itens not specified shall be

prepared in accordance wi th manufacturer's reconmendati on.

Dirt and foreign matter shall be renoved by bristle brushes, blow
cleaning with air pressure, or steamcleaning. Deposits of oil or
grease shall not be spread over additional area in the cleaning
process and shall be renoved prior to sandbl asting where bl asting
IS required.

Ol or grease shall be renoved with solvents or comercial
detergents. Change rags and solvent frequently. Be sure area is
wel | ventil at ed.

Mol d or m|dew shall be renoved before painting by scrubbing with a
m xture of one quart household bleach in three quarts of water.

4.1.1 Wod. Wod shall be clean and dry. Knots and pitch streaks
shall be scraped or burned, sanded and spot prined before ful

primng coat is applied. Al nail holes or small openings shall be
filled after primng coat is applied and the surface sanded snoot h.

4.1.2 M scellaneous Steel Surfaces. Unsubnerged steel or iron
surfaces shall receive an SSPC- SP6 commercial bl ast.

4.1.3 Piping and Related Itens. Al exterior surfaces of netallic
piping and related itenms shall receive an SSPC SP6 surface
preparation. Plastic piping shall be solvent cleaned to renove al
cont am nant s.

4.1.4 Piping and Supports. Al steel and iron surfaces that operate
in submerged or partially subnerged conditions shall receive an
SSPC- SP10 surface preparation.

4.1.5 Piping Less than 3 Inches. Surfaces shall receive an SSPC-
SP3 surface preparation. Gal vani zed surfaces shall be solvent
cl eaned per SSPC-SP1 plus any additional preparation required by
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pai nt manuf acturer. Copper pipe shall be cleaned of dirt and
oxides with appropriate acids or solvents.

4.2 Application. Al paints shall be applied in strict accordance
with the recomendations of the nmanufacturer. Al'l  surface
preparation shall be approved prior to painting. Surfaces shall be
pai nted before any detrinmental rusting or soiling occurs after
proper surface preparation. Epoxy systens shall be recoated with a
second coat within 72 hours of the initial coat application.

4.3 Wor kmanshi p. Al surfaces shall be thoroughly cleaned and
dusted prior to painting. Before painting, renove hardware,
lighting fixtures, etc., and replace after painting. Exi sting
conduit and small piping shall be |oosened from supports and
shifted where possible to permt unobstructed painting. Supports
shall be firmy reattached after painting is conplete. Fill al

hol es and sandpaper wood to snooth and even surface and dust off.

The tenperature shall be maintai ned above 60°F where paint is being
applied or drying. Do not paint unless protected fromdust. Do
not paint outside in danp or rainy weather or when tenperatures are

bel ow 60°F. or at the dew point of the surface to be painted. Al ow
each coat to dry at |east 48 hours. The finished work shall be free
of runs, sags, and brushing defects and shall be snooth. Edges
shall be cut sharp, clean and w thout overl ap. Touch up and
restore damaged finish and |eave in good condition. Pai nt all
netal in all areas that are a part of the buil di ng whet her exposed
to view or not.

Handbrush all edges, angles and corners prior to spray application.

The Contractor is solely responsible for all work and shall correct
and repair any damage caused by his operations. Al paint
deposited on surfaces that are not to be painted as part of this
contract shall be renmoved. If renoval is not possible, the entire
obj ect shall be repainted with the appropriate paint system

The Contractor shall use extrene care to prevent damage to existing
equi pnrent and valves and shall take all possible neasures to
protect that equipnent from funmes, dust, sand, paint, and other
rel ated debris.

END OF SECTI ON
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CONSTRUCTI ON SPECI FI CATI ONS
D VISION 11 - EQUI PMENT
SECTI ON 11010
HO STS

1. GENERAL.

The Contractor shall furnish and install one manually operated
trolley hoist on punp rail (S10 x 25.4) directly over punp area and
two electric pendant operated trolley hoists, one each on nenbrane
tank hoist rails 1 and 2.

2. APPLI CABLE PUBLI CATI ONS.

Not Used.
3. MATERI ALS.

3.1 Punp Manually Operated Trolley Hoist. The punp trolley hoi st
shall be a geared trolley nmounted hand chain hoist wth hook
suspension and a mninumtwo ton capacity rating. The hoist shal
be a | ow head room desi gn where the distance fromthe fully raised
hook to the bottomof the trolley beamw Il not exceed 23 inches.
The hoi st shall have a lifting distance capability of 22 feet and
shall require a maxi numchain pull effort of 101 pounds to lift a 2
ton |load. The hoist shall be of all alumnum construction and
enclosed to provide protection against rough handling. An
automatic friction-holding brake shall be balanced for easy
lowering of the load. Al shafts shall rotate on pre-|ubricated
ball bearings and require no nmaintenance. A drop forged heat
treated steel hook with latch, electrically welded heat treated
| oad chain, and precision cut heat treated alloy steel gears are
required. The hoist shall attach to the trolley with a hook and be
easily renovable fromthe trolley. The trolley central shaft shal
be pivot nounted to assure snooth travel. Trolley wheels shall have
bal | bearings for operating ease. Weels nust be naintenance free.
Troll ey shall be gear operated. The trolley operator chain shal
extend down 22 feet below the trolley beam The trolley hoist shal
be Peerless CG hand chain hoist with geared trolley or equal. The
trolley shall be conpatible with the trolley beam shown on the
dr awi ngs.

3.2 Menbrane Tanks Pendant Trolley Hoists. Each of the two hoists
shall be an electric pendant operated geared trolley hoist with
hook suspension and a mninmumtwo ton capacity rating. The hoi st
shall be a | ow head room design where the distance fromthe fully
rai sed hook to the bottom of the trolley beamw Il not exceed 23
i nches. The hoist shall have a |lifting distance capability of 22
feet. The hoist shall be of all alum num construction and encl osed
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to provide protection against rough handling. Al shafts shal
rotate on pre-lubricated ball bearings and require no mnai nt enance.
A drop forged heat treated steel hook with latch, electrically
wel ded heat treated |oad chain, and precision cut heat treated
all oy steel gears are required. The trolley central shaft shall be
pi vot mounted to assure snooth travel. Trolley wheels shall have
bal | bearings for operating ease. Weel s nust be mai ntenance free.
Troll ey shall be gear operated. The trolley and hoist operator
pendant shall be on one unit and extend down 23 feet below the
beam The trolley shall be conpatible with the trolley beam shown
on the drawi ngs and capabl e of turning the radius required w thout
any hesitation or difficulty.

4. | NSTALLATI O\

The hoi sts shall be installed in accordance with the manufacturer’s
i nstructi ons.

END OF SECTI ON
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CONSTRUCTI ON SPECI FI CATI ONS
DVISION 11 - EQU PMVENT
SECTI ON 11201
PUMPS

1. GENERAL

1.1 CGeneral Requirenents. The Contractor shall furnish four
subnersible turbine punps installed in the water intake facility
wel | casings at Lower Two Medicine Lake. Al electrical equipnent
for the punps as well as control equipnent will be located in the
new intake building being constructed wunder this contract.
Control circuits as well as water transducer cable systens shal
be in separate conduits from electrical cable for the subnersible
punps. The punp for each application shall be new and of the type
speci fi ed. Each punp shall neet all the total dynamc head,
positive suction head and efficiency requirenments specified for
t hat punp. Each punp manufacturer shall certify that his punp
shall neet all operating requirenents at an elevation of 4,900
feet above sea level. Al notors shall have adequate capacity to
drive the punp through the full range of the punp inpeller curve,
conti nuously w thout exceeding the listed notor naneplate rating,
exclusive of service factor. Al notors shall have a 1.15 service
factor rating and shall be nmade in the United States.

1.2 Quar ant ee. Al equipnment shall be guaranteed against
defects. The Contractor shall file with the Engineer a certified
st at enment t hat each pi ece of equi prent Wil function

satisfactorily, and that within one year fromthe date of initia
operation, the Contractor shall renove and replace at his expense
and without charge to the Omer or his assignee, piece for piece,
each piece of equipnent, or part thereof, which shall prove
defective within the guarantee period. Initial operation shall be
defined as the day the equipnent is placed into full operation and
is being beneficially used by the Owmer for its intended purpose
on a full tinme basis.

The Contractor shall also file with the Engineer a certified
guarantee from the manufacturer, that the manufacturer guarantees
his equipment for a mninum period of one year from the date of
del i very. The manufacturer shall guarantee that he w Il replace
at his expense all equipnent or parts thereof which shall prove
defective within the guarantee period.

Al'l guarantee work shall be done pronptly by either the Contractor
or the manufacturer upon submttal of proof of defect.

1.3 Installation Personnel. The Contractor shall enploy
qualified conpetent personnel for the installation and placing
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into initial operation all punps. He shall include as a part of
the punp, the services of a field representative from the firm
suppl ying the equi pment to supervise the installation and startup.

Al punps and notor shafts shall be realigned wthin the
manufacturer's specifications after installation and Dbefore
startup by the representative. The field representative shall

remain on the job until the unit is operating satisfactorily.

1.4 Lubricants. The Contractor shall furnish all necessary oils,
| ubricants, grease guns, or other necessary applicators and shal

| ubricate the nechanical equipnment prior to initial operation.
The grade of oil and grease furnished by the Contractor shall be
in accordance wth the recomendation of the equi prent
manuf act urer. The Contractor shall supply a 12 nonth supply of
each | ubricant.

1.5 Manufacturer's Qualifications. The punp and notor
manuf acturers nust have manufactured punps and notors simlar in
size and type to those described in this application for a m ni mum
of 40 years. The manufacturers nust denonstrate that they do and
will continue to supply replacenent parts for a mninmm of 20
years. The punp manufacturer shall, as a normal operating
procedure, maintain records of all punps and their characteristics
that he has sold. The manufacturer shall provide that information
wi thout charge to the punp's current owner upon request and
presentation of the punp serial nunber. The punp manufacturer
must have a qualified field representative within a 1,500 mle
radi us of Browning, Mntana. This representative shall be skilled
in the repair of the vertical turbine punps supplied and be able
to supply parts and repairs within a reasonable tinme period.

The punp and notor manufacturer shall provide witten verification
denonstrating that they conmply wth all requirenments of this
speci fication. Punps and notors shall be nmade within the United
States. Punps and notors shall have permanently attached |egible
nane plates giving serial nunbers and operating characteristics.

1.6 Safety Shields. Al electric notors, drives, sprockets, and
drive nechanisnms shall be provided wth safety shields in
accordance wi th OSHA St andards.

2. APPLI CABLE PUBLI CATI ONS

The publications listed below form a part of these specifications
to the extent referenced. The publications are referred to in the
text by the basic designation only.

2.1 Hydraulic Institute Standards.

2.2 (Cccupational Safety and Health Admi nistrati on (OSHA)
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Manual 2206

General |ndustry

2.3 Anerican Society of Testing and Materials (ASTM.

ASTM A- 36 Specification for Structural Steel

ASTM A-48 Specification for Gay Iron Castings

ASTM A- 53 Specification for Pipe, Steel, Black and
Hot D pped Zi nc- Coated Wl ded and
Seanml ess

ASTM A- 108 Specification for Steel Bars, Carbon,
Col d Finished, Standard Quality

ASTM A- 167 Specification for Stainless and Heat -
Resi sting Chrom um N ckel Steel Pl ate,
Sheet, and Strip

ASTM A- 193 Specification for Alloy Steel and
Stainless Steel Bolting Material for Hi gh
Tenperature Service

ASTM A- 276 Specification for Stainless and
Heat - Resi sting Steel Bars and Shapes

ASTM A- 296 See ASTM A-743

ASTM A- 570 Specification for Hot Rolled Carbon Steel
Sheet and Strip, Structural Quality

ASTM A- 582 Speci fication for Free-Mchi ning,
Stai nl ess and Heat-Resisting Steel Bar,
Hot - Rol | ed or Col d- Fi ni shed

ASTM A- 743 Specification for Castings, Iron-
Chrom um Iron-Chrom um N ckel, and
N ckel - Base Corrosion-Resistant for
General Application

ASTM B- 8 Specifications for Concentric-Lay
Stranded Copper Conductors, Hard,
Medi um Hard or Soft

ASTM B- 505 Speci fication for Copper-Base Al oy
Cont i nuous Casti ngs

ASTM B- 584 Speci fication for Copper Aloy Sand
Castings for General Application
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ASTM F- 593 Specification for Stainless Steel Bolts,
Hex Capscrews and Studs

2.4 Anerican Water Wrks Associ ati on ( AWM) .

AWM B- 100 VWater Wlls

AWM E-101 Vertical Turbine Punps - Line Shaft and
Subrrer si bl e Types

2.5 Hydraulic Institute Standard.

2.6 National Electric Code.

2.7 (Cccupational Safety and Health Admi nistrati on (OSHA)

Manual 2206 Ceneral Industry
2.8 Wre Mnufacturer's Standards.
3. MATERI ALS.
?.1 CGeneral Requirenents. Punps shall be bid based on the

ol  owi ng specifications. The punps shall be designed to neet the
foll owing performance requirenents when installed in place at Two
Medi cine Intake site north of East G acier, Mntana at elevation
4,900 feet above sea |evel. Punmpi ng efficiencies shall neet or
exceed the efficiencies listed herein. Three performance points
are listed for each punp. The punps shall neet the performance
requi renents for head and flow for the primary operating point.
The head at shutoff flow nmay exceed the specified point but may
not be less than the head specified. The flow at the secondary
point may vary, but the punps nust still be well within the punp
curve at the specified head. The punps nust be capable of being
operated against a shutoff head at zero flow for short durations
wi t hout danmage to the punp or to the driver. The punps shall neet
all performance points at a rotational speed not to exceed 1770
rpmfor the subnersible punps.

The manufacturer shall submt performance curves show ng the
expected punp head, flow, horsepower, efficiency and net positive
suction head requirements over the conplete operating range al ong
with conplete descriptive material on punp construction and any
speci al setting requirenments. The manufacturer shall certify that
the punps will neet the requirenents and be within three percent
of the specified flow and head val ue.

3.2 Performance Requirenents.
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3.2.1 Subnersible Punp Nos. 1, 2, 3 and 4.
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Total Dynam c

Head M ni num
FI ow (Feet of Efficiency
(GPM Wat er) %
Shut of f 0 220 0
Primary Poi nt 1250 165 82%
Secondary
Poi nt 1600 100 65%

3.3 Subnersibl e Punp.

3.3.1 Subnersible Punps. The subnersible punps shall have the
fol | owi ng physi cal characteristics and be suitable for
installation in a 14-inch I.D. well casing and pitless unit:

Maxi mum Rot ati ng Speed 1,800 rpm

Mot or 480 Volt - 3 Phase - 60
hz Vertical, subnersible
type

M nimum Drop Pipe (D a.) 8 inches

Bowl Di aneter 11.75 inches

Casi ng D aneter 14 inches

3.3.2 Punp Bow Assenbly. The punp bow assenbly shall be a
mul ti-stage, centrifugal vertical punp with the discharge coaxial
with the shaft.

3.3.2.1 Punp Bowls. The punp bowl s shall be close grained cast
iron conformng to ASTM A-48, dass 30. Bow s shall be enanel ed
or glass lined. Bows and cases shall have bronze sleeve type
bearings to support and guide the shaft. Rubber bearings are not
acceptable. The bearing material shall be bronze, conformng to
ASTM B-505, alloy 936. A sand collar of bronze conformng to
ASTM B-505, alloy 836 shall be provided to protect the suction
adapter bearing from abrasive. The internedi ate stages shall be
selected to provide the maximum efficiency with the |east nunber
of stages. Bow s shall be provided with replaceable bronze wear
rings.

3.3.2.2 Punp Inpellers. The inpellers shall be the fully
encl osed type of cast bronze conformng to ASTM B-584, alloy 836.
They shall be accurately cast, nachined, balanced and filed for
opti mum performance and m ni num vi bration. The inpellers shall be
securely fastened to the bow shaft wth taper <collets of
stainl ess steel conformng to ASTM A-582, G ade 416.

3.3.2.3 Bowl Shaft. The bowl shaft shall be of sufficient
dianmeter to transmt the punp horsepower with a safety factor as
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required by AWM E-101 and rigidly support the inpellers between
the bow or casing bearings. The shaft shall be high chrone
stainl ess steel conformng to ASTM A-276, G ade 316, 410, or 416.

3.3.3 Suction Adapter. The suction adapter shall be a one piece
casting of close grained cast iron conformng to ASTM A-48, dd ass
30 and designed to serve as the suction inlet, the |ower bearing
housi ng and the notor adapter piece. The coupling housing portion
shall be designed to prevent the entrance of abrasive material
into the top end of the notor. The punp suction shall include a
stainl ess steel strainer. The inlet area shall be equal to at
least five tinmes the inpeller inlet area. The coupling connecting
the motor to the punp bow assenbly shall be of sufficient size
and strength to w thstand maxi mum torque generated by the notor
plus added safety factor in accordance with AWA E-101. The
coupling shall be of 416 stainless steel and shall be keyed or
splined to the punp shaft.

3.3.4 Subnersible Mdtor. The notor shall be 3 phase, 60 cycle

480 wvolt, 1800 RPM wvertical, subnersible type designed for
conti nuous duty underwater operation. The notor shall have a 1.15
service factor. The notor shall not be loaded in excess of its
nanepl ate rating at design primary and secondary points and not be
| oaded in excess of its naneplate rating at any condition from
zero flow to maxi mum capacity of the punp. The notor shall

incorporate a nechanical seal to restrict foreign matter from
entering the notor. The thrust bearing shall be of anple capacity
to carry the weight of all rotating parts plus the hydraulic
thrust and shall be an integral part of the driver.

3.3.5 Subnersible Cable.

3.3.5.1 Conductors. The cable shall consist of three separate
conductors and a ground cable or a single cable assenbly wth
three conductors and one for a ground. Stranding shall neet ASTM
B8, dass B. Each conductor shall be insulated by synthetic
rubber or plastic insulation suitable for continuous inmmersion in
water. Wen three or nore single conductors are used, each nust
be jacket ed. Wen a three or nore conductor cable is used, it

must be jacketed. The jacket material nust be oil and
wat er-resistant synthetic rubber, nmetal, or other suitable
mechanically protective material. The <cable shall have a

sufficient conductor area to neet the mninmum requirenment of the
| PCEA code for operation in air and be conpatible with the total
allowable voltage drop from the punp to the renotely nounted
starting equipnent. The connecting electrical cable from the
starting equipnent to the punp shall neet the National Electrica
Code or |ocal codes, whichever may govern.

3.3.5.2 Supports. The power and | ow water control cable shall be
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suitably supported from the colum at ten foot intervals wth
stainl ess steel clanps.

3.3.5.3 Fittings. Al cable fittings and termnals shall be
watertight at the pressure encountered in use.

3.3.5.4 lengths. For each 50 feet of setting, one foot of extra
cable shall be allowed to conpensate for possible twi st or sag of
the cable during installation; 10 feet shall be provided beyond
t he di sconnect near the top of the well.

3.3.5.5 Mechanical Shielding. The electrical conductors shall be
protected by a stainless calbe guard shield where they pass the
punp bow s.

3.4 Drop Pipe. The drop pipe shall be 8 inch galvanized steel
conformng to ASTM A-53 Schedul e 40 wei ghi ng 28.58 pounds per foot
and with ANSI tapered pipe threads. The pipe will be furnished in
10 foot lengths. The pipe will be secured when joined to prevent
unscr ew ng.

3.5 Check Valves. Check valves shall be high strength ductile
iron body with threaded female x femal e connections. The check
val ve shall have Buna "N' rubber disc, stainless steel spring and
fasteners with bronze poppet. The check valve shall be Flomatic
Model 80D or equal .

4. | NSTALLATI ON

4.1 CGeneral . Al punps shall be installed according to the
manuf acturer's recomendations. A qualified representative of the
manuf acturer shall supervise and approve the installation and
provide all startup services. Punps direct coupled with notors
shall have their shafts realigned and checked after installation
is conplete and before startup. Shaft alignment shall be within

the rmanufacturer's recomendation and shall meet Hydraulic
Institute Standards. Sufficient oils, grease, other |lubricants
necessary for 12 nonths operation shall be supplied by the
Contractor.

4.2 Subnersible Punp. The punp and auxiliary equi pnent shall be
installed in accordance with the manufacturer's reconmendati ons.
A 8 inch silent type check valve shall be placed on the drop pipe
imedi ately after the punp and a second 8 inch silent type check
val ve shall be placed just below the pitless adapter spool.

A conduit and conductors shall be extended from the top of the
pitless unit to the notor control wunit located in the intake
buil ding. Power and control shall be installed in accordance wth
the electrical section. A pressure transducer for neasuring water
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depth shall be installed at the location in the intake assenbly
i ndicated on the drawings. The control shall extend continuously
fromthe transducer to the level indicator in the intake building.

4.3 Field Test. Fol  owi ng conpletion of the punp installation
and manifold piping, the punp will be tested to determne field
performance. The test shall measure flow, head, current on each
leg, and voltage. Punps failing to perform as specified shall be
repl aced at no additional cost to the Omner.

END OF SECTI ON
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CONSTRUCTI ON SPECI FI CATI ONS
DIVISION 15 - MECHANI CAL

SECTI ON 15060
Pl PE AND PI PE FI TTI NGS

1. GENERAL.

This section governs the installation of all plant and water
i nt ake piping systens above ground including all building and yard
pi pe which is not described el sewhere. Underground piping beneath
buildings is specified in Section 02662 - Underground Piping. The
general requirenments plant piping shall be as indicated on the
drawi ngs. Detailed plans of any proposed departure due to actual
field conditions or other causes shall be submtted to the
Engineer. Al materials shall be new, undanaged, clean, and free
of corrosion.

2. APPLI CABLE PUBL| CATI ONS.

The publications |listed below forma part of this specification to
the extent referenced. The publications are referred to in the
text by the basic designation only.

2.1 Anerican Society of Testing and NMaterials (ASTM.

ASTM A- 36 Specification for Structural Steel

ASTM A-53 Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc
Coat ed, Vel ded and Seanl ess

ASTM A-120 Standard Specification for Pipe,
Steel, Black and Hot Dipped, Zinc
Coated (Gal vani zed), Wel ded
and Seanml ess, for Odinary Uses

ASTM A-182 Forged or Rolled Alloy-Steel Pipe
FI anges, Forged Fittings and Val ves
and Parts for H gh Tenperature

Servi ce

ASTM A- 312 Standard Specification for Seanl ess
and Wl ded Austenitic Stainless
Steel Pipe

ASTM A- 403 Standard Specification for Wought

Austenitic Stainless Steel Piping
and Fittings
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ASTM B- 32 Standard specification for Sol der

Met al

ASTM B-43 Standard Specification for Seanl ess
Red Brass Pipe, Standard Sizes

ASTM B- 61 Standard Specification for Steam or
Val ve Bronze Casti ngs

ASTM B- 88 Standard Specification for Seanl ess

Copper Tube
ASTM D- 1784 Standard Specification for Rgid

Poly (Vinyl Chloride) (PVQO
Conpounds and Chl ori nat ed
Pol y(Vi nyl Chloride) (PVC
Conpounds

ASTM D- 1785 Standard Specification for Poly
(Minyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80 and 120

ASTM D- 2241 Standard Specification for Poly
(Minyl Chloride) (PVC) Plastic Pipe
( SDR- PR)

ASTM D- 2466 Standard Specification for Poly

(Minyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 40

ASTM D- 2513 Standard Specification for
Ther nopl asti c Gas Pressure Pipe,
Tubing and Fittings

ASTM D- 2564 Standard Specification for Solvent
Cenments for Poly (Vinyl Chloride)
(PVC) Plastic Pipe and Fittings

ASTM D- 2665 Specification for Poly (Vinyl
Chloride) (PVC) Plastic Drain,
Waste and Vent Pipe & Fittings

ASTM D- 2729 Standard Specification for Poly
(Minyl Chloride) (PVC) Sewer Pipe
and Fittings

2.2 Anerican Water Wrks Associ ati on ( AWM) .
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AV

AV

AV

AV

AV

AV

AV

AV
AV

AV

AV

2.3 Federal

C 104

C 105

C 110

G111

C 115

C 151

C 200

C 206
G 207

C 208

G 900

Cenent - Mortar Lining for Cast-Ilron and
Ductile-Iron Pipe and Fittings for
Wt er

Pol yet hyl ene Encasenent for Gay and
Ductile Cast-lron Piping for Water
and O her Liquids

Gay Iron and Ductile Iron Fittings 3 In.
through 48 In., for Water and Q her
Li qui ds

Rubber - Gasket Joints for Gay-lron and
Ductile-lron Pressure Pipe and
Fittings

FIl anged Gray-l1ron and Ductile Iron Pipe
wi th Threaded Fl anges

Ductile Iron Pipe, Centrifugally Cast in
Metal Mol ds or Sand Lined Mlds for
Water or Qther Liquids

Steel Water Pipe, 6 inches and |arger

Field Wl ding of Steel Water Pipe

Steel Pipe Flanges for Waterworks Service
- Sizes 4 in. through 144 in.

D nensions for Fabricated Steel Water
Pi pe Fittings

Pol yvi nyl Chloride (PVC) Pressure Pipe, 4
in. through 12 in. for Vater

Specifications (F.S.).

WV P- 501

Steel Fittings, Threaded

2.4 Anerican Association of State H ghway Oficials (AASHTO.

AASHTO T- 89

Soils

AASHTO T-90

3. NMATERIALS.

Determning the Liquid Limt of

Determning the Plastic Limt and
Plasticity Index of Soils
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3.1 Pipe Materials.

3.1.1 Ductile Iron Pipe. Ductile iron pipe shall conformto the
requi renents of AWM Specification C 115 for flanged pi pe and AWA
C- 151 for non-flanged pipe. Al pipe shall be dass 53 mninmm
and be cenent nortar lined in accordance with AWA C 104. Al l
exterior pipe shall be wapped in polyethylene AWM C- 105. Al l
interior pipe and pipe exposed to view shall not have a tar
coating, but shall be painted in accordance with the specification
for pipe painting.

3.1.2 Steel Pipe. Steel pipe shall conform to ASTM A-53,
standard wall (Schedul e 40) unless otherw se specified. Al steel
pi pe shall be seaniess. Pipe conformng to ASTM A-120 is

acceptable in applicable size ranges. Al steel pipe shall be hot
di pped gal vani zed unl ess ot herw se specified.

3.1.3 Propane Gas Pi pe. Propane gas pipe underground shall be
pol yet hyl ene pipe conformng to ASTM D 2513, SDR 11. Gas pi pi ng
above ground shall be Schedule 40 black steel pipe conformng to
ASTM A-53 or A-120.

3.2 Fittings.

3.2.1 Cast lron Fittings. Cast iron fittings shall conform to
AWM C110. Al fittings shall be cenment lined in accordance wth
AWNA G 104. The cenment lining shall be firmy bonded to the
casting and free of cracks or hollow sounding areas when tapped.
Fittings shall not be tar coated in exposed areas. Bolts for
underground fittings shall be stainless steel. Fitting used
i nsi de buildings or exposed to view shall be painted in accordance
with the specifications for pipe painting.

3.2.2 Steel Pipe Fittings. Steel pipe fittings shall conformto
the requirenents of ASTM A-105 and Federal Specification WVP-501,
d ass 125.

3.2.3 Pol yethylene Gas Pipe Fittings. Pol yet hyl ene gas pipe
fittings shall conformto ASTM D 2513.

3.3 Joints.

3.3.1 Ductile and Cast lron Pipe Joints. Ductile and cast iron
pipe joints shall be flanged and shall conform to AWM C 104.
Gaskets shall conformto AWM C 111.

3.3.2 Flexible or Sleeve Couplings. Flexible or sleeve couplings
shall have ductile iron bodies and followers and be equal to
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Rockwel | . Transition or adapter type couplings shall be used as
requi red. Couplings shall have |low alloy steel bolts.

3.3.3 Flanged Coupling Adapters. Flanged coupling adapters shall
be rated for 150 psi and shall be steel for pipe sizes |arger than
12 inches in dianeter, and ductile/cast iron for snaller sizes,
and be equal to Smth Blair 912 or 913 as appropriate. Couplings
shall have low alloy steel bolts and be epoxy coated inside and
out . Couplings shall have factor applied anchor bosses wth
stainl ess steel studs between bolts. Anchor bosses shall not be
utilized on plastic pipe. Sufficient studs shall be provided to
restrain pipe novenent for working pressures up to 240 psi. The
nunber of studs shall be selected by the manufacturer for the 240
psi pressure. Pipe sizes 8 inches or larger shall have a m ni mum
of 4 anchor studs.

3.3.4 Steel Pipe Joints. Steel pipe joints shall be threaded on
pi pes 3 inches or snaller and flanged on pipes 4 inches or |arger.
Steel pipe flanges shall conformto AWM C 207, dass E

3.4 Pressure Gauges. Pressure gauges for water shall be of the
bourdon tube type and shall be equipped with isolation valves and
pul sati on danpeners. Al gauges shall read in both feet of water
and psi and shall have a mninum dial size of 4.5 inches in
di aneter for water applications and 2.0 inch dials for conpressed
air system applications and be bottom ported. Gauge scal es shal
be 0-160 psi as nmatched to system pressure for the water system
Wat er gauges shall be Ashcroft Duralife system gauges, or equal.

3.5 Pipe Hangers. Pipe hangers shall be as detailed and call ed
for on the drawings. Mterials shall be conpatible with the pipe
material and not cause corrosion. Saddl e type supports shall be
cast iron. Fabricated steel saddles are not acceptable except for
pi pe smaller than 4 inches in dianeter.

4. | NSTALLATI ON

4.1 Application of Materials.

4.1.1 Vater Piping. Al water piping 4 inches and |arger shall
be ductile iron flanged pi pe above ground push on joints with Fast
Gi p gaskets underground.

4.1.2 Nipples for Ar Release Valves. N ppl es shall be
gal vani zed steel pipe.

4.1.3 1ron Pipe Fittings. |Iron pipe fittings shall be cast iron
or ductile irons. Underground fittings shall be push-on wth fast
grip gaskets unless otherw se noted. O her fittings shall be

fl anged as shown on the draw ngs.
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4.1.4 Conpressed Air Piping. Air piping shall be steel, Schedul e
40.

4.1.5 Gas Pi pi ng. Gas piping shall be propane gas pipe.
Pol yet hyl ene pipe shall be utilized underground, steel pipe shal
be utilized above ground.

4.2 Installation.

4.2.1 Ceneral. Pi pe, valves and fittings shall be installed at
|ocations and to the detail shown on the draw ngs. The type of
pi pe shall conform to the classification specified. Under gr ound
piping shall be installed as specified in the section on
underground piping. Al fittings shall be thrust bl ocked.

4.2.2 Interior Piping. Piping inside or on structures shall be
supported on pi pe hangers or stands as called for on the draw ngs,
as required under the details and schedules for pipe supports
given on the drawings, or as recomended by the manufacturer if
closer spacing is recommended whether or not supports are
specifically shown on the drawi ngs. Supports shall be placed on
all piping within 2 feet of all valves or equipnent.

Al piping shall be fabricated from field neasurenents by the

Contractor and not from the draw ngs. Unless called for
differently on the drawi ngs, all pipes shall be placed parallel to
the floor or wall next to the piping. Piping shall be run so
there is no conflict wth ducts, light fixtures, etc., so that
there is sufficient room for personnel passage and nai ntenance of
equi prent . Provisions shall be nade for expansion and for
contraction. Pi pes shall be securely anchored agai nst novenent
caused by water hammer or other forces.

Pipes cut in the field shall be reamed to the full inside dianmeter
to renmove burrs or protrusions. Al scale rust or foreign

materi al shall be renoved before assenbly.

Threaded joints shall have full clean threads. Joints shall be
made with an approved oil-graphite conmpound or Teflon tape applied
to the male thread. Use special conpounds as required on gas
piping. Al welded joints shall be done by ASME certified wel ders
hol di ng current certification.

Uni ons shall be installed on piping |less than 4 inches in dianeter
to facilitate the renoval of any piece of equipnment w thout having
to cut any pipe. Piping shall be offset and provided w th unions

or flanges where connected to equipnent. Pipes are to be
connected to permt the renoval of equipment with the mninmm
amount of di sturbance. D -electric unions shall be wused to
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connect pipes of different materials for pipes 4 inches and
smal | er. In order to facilitate installation and renoval of
equi prent with |arger pipes, sleeve couplings, flanged coupling
adapters and adapter flanges are called for on the drawi ngs. Al
couplings of this nature shall be provided with restraining rods
across the joint to prevent separation of the pipe under pressure.

Pi pes passing through tank walls or other walls or floors shall be
provided with sleeves. Pipes installed through existing walls and

floors shall be installed as detailed on the plans. Al holes
t hrough existing concrete shall be core drilled to form a snooth
hole and the wall passage made watertight with Link Seal. Li nk

Seal shall be utilized to seal the annular space between the pipe
and sl eeve through all wall passages.

Al piping shall be thoroughly flushed and cleaned prior to
testing. Al pipe shall be pressure tested.

4.3 Pressure Testing.

4.3.1 Pressure Testing Piping. Pressure testing of interior
pi ping shall be in conbination with underground piping under the
requi renents of Section 02662 - Underground Pi pi ng.

A l|eakage test on all wunderground piping shall be conducted
concurrent to the pressure test as specified in the section on
under ground pi pi ng.

4.3.2 Pressure Testing A r Piping. Air piping shall be tested
with air and at a pressure of 200 psi. The system shall hold a
constant pressure without a drop for four hours. Al joints shall
be soaped and observed for |eakage during the test. The pi pe
shall be repaired and retested if |eakage is observed at the
joints of or if the pressure decreases during the test period.

4.4 Cean Of Exposed Piping. The Contractor shall clean all
exposed piping, valves and fittings to be free of grout, caulking,
tar and ot her contam nants.

4.5 Disinfection. Al plant donmestic use water supply piping and
all potable water piping including the high service intake header
shall be disinfected in the same manner as described in the
section for underground piping.

4.6 Pipe Protection. The Contractor shall provide protection for
all pipe which may be subject to damage during later construction
and shall replace any piping which is damaged.

4.7 Exi sting Piping. The Contractor shall renmove all piping
noted on the draw ngs.
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4.8 Pi pe Painti ng. Al piping, fittings, valves and pipe
supports shall be painted. Painting shall be in accordance wth
the requirenents of the Section, Painting.

END OF SECTI ON
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CONSTRUCTI ON SPECI FI CATI ONS
DIVISION 15 - MECHANI CAL

SECTI ON 15061
WATER PLANT AND | NTAKE VALVES

1. GENERAL.

This section governs the installation of all above ground val ves.
The general requirenents, |ocations and type of a valve shall be
as indicated on the drawi ngs and described herein. Al valves
shall be new and undanmaged. Al valves related to the automatic
operation and control of the filters shall be supplied by the
manuf acturer of the prefabricated treatnent units.

2. APPLI CABLE PUBL| CATI ONS.

The publications listed below form a part of these specifications
to the extent referenced. The publications are referred to in the
text by the basic designation only.

2.1 Anerican Water Wrks Associ ati on ( AWM) .

AWM C 500 Resilient Seated Gate Valves, 3 In.
through 48 In. and Sewage Systens

AWM C- 504 Rubber Seated Butterfly Val ves

AWM C- 508 Swi ng- Check Val ves for Waterworks

Service, 2 In. through 24 In. NPS

2.2 Federal Specifications (F.S.).

WM V- 54D Gate Val ves, Bronze, Threaded Ends

WNM V- 51F Check Val ve, Angle and d obe
Val ves, Bronze

3. WMaterials.

3.1 Gate Valves. Gate valves shall be resilient seat flanged
gate valves conformng to the requirenments of AWM Specification
C-509 for valves 3 inch and larger and Federal Specification
WM V-54D for 3 inch and snaller. Flanged val ves shall have 150 |b.
flange drilling and be rated for a 150 Ib working pressure.
Resilient seat valves shall have epoxy coated interiors on all
ferrous netal surfaces and shall be equi pped w th handwheel s and
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gear operators with non-rising stens. Valves small than 4 inches
shal |l have threaded ends and shall be bronze with threaded ends.

3.2 Ball Valves for Water and Air Applications: Two inch and
smaller ball valves for waterlines shall be of stainless steel
bronze or brass construction with bronze, brass, or stainless
steel ball teflon or viton stem seal, reinforced teflon seats and
thrust washer, a renovable operating |lever, and threaded ends.
Val ves shall be pressure rated to a mninmum 250 psi and shall be
driptight in both directions and shall be Watts B-5900 Series,
Jamesbury "Series 1000, Fig. 11-1100TT", Lunkenheinmer "Fig. 70-
XLT", Stockham "S-216", or Power "Fig. 4210 B" or equal. Extended
handl es or tee handl es shall be supplied where necessary to clear
ot her obstructions.

3.3 Pressure Relief Valve. Pressure relief valves shall be
hydraulically operated, diaphragm actuated valves either in a
gl obe pattern or angle pattern as indicated on the draw ngs.
Val ves shall be flanged ANSI 16.1 (125 pound drilling) on sizes 4-
inch and larger. The diaphragm assenbly shall be guided top and
bottom by a precision machined stem and the valve seats shall be
repl aceable. A resilient synthetic rubber disc, retained on three
and one half sides by a disc retainer, shall form a drip-tight
seal when pressure is applied above the diaphragm Valve body and
cover shall be cast or ductile iron and rated for 150 psi working
pressure. Disc guide seat and cover bearing shall be bronze. The
stem nut, and spring shall be stainless steel. The pressure
reducing control shall be bronze with stainless steel trim and
val ve cocks on sensing lines shall be provided with the contro

val ve. Valves shall be adjustable from 30 to 150 psi. Initial
setting shall be 95 psi.

3.4 Pressure Gauges. Pressure gauges shall be of the Bourdon tube
type with stainless steel bodies and a mninum 4-inch dianeter
face. The gauge shall be scaled in feet of water and psi over a
range fromO to 150 psi. Gauges shall be provided with snubbers to
danpen pressure fluctuations.

4. | NSTALLATI ON

4.1 Application of Materials.

4.1.1 \Water Val ves. Water valves less than 4 inches in dianeter

utilized for isolation of piping or equipnment shall be ball
val ves. tee handles or extended handles shall be utilized where
conflicts or space limtations interfere with |ever handles.

Valves 4 inches or larger shall be gate valves w th handwheel
oper at or s.

4.1.2 Ar Valves. Al valves on air supply lines utilized for
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isolation of piping or equipnent shall be ball valves. Tee
handl es or extended handles shall be utilized where conflicts or
space limtations interfere with | ever handl es.

4.2 Installation. Unions shall be installed in all piping within
6 inches of all valves with threaded ends in order to permt easy
renoval of the valve. Tee handl es or extended handl es shall be
utilized on ball valves where other itens conflict with valve
oper ati on.

Val ves for horizontal pipe runs shall be installed with operating
stens in the vertical position for lines within four feet of the
floor, 450 or 30o off vertical if pipes above the valve interfere
with operation and naintenance of the vertical installation, and

hori zontal for pipes over four feet from the floor. Val ves on
vertical pipe runs shall be installed with operating stens
perpendicular to the wall. Handwheels, gear operators, pneunatic
operators and electric operators shall be sized by the
manufacturer for the valve size and system pressure. Pneumat i c
and electric actuators shall be installed only in positions

recommended or approved by the manufacturer.

A pressure gauge shall be installed in the piping nanifold
upstream of each pressure reducing val ve.

END OF SECTI ON
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CONSTRUCTI ON SPECI FI CATI ONS
DIVISION 15 - MECHANI CAL

SECTI ON 15061
WATER PLANT AND | NTAKE VALVES

1. GENERAL.

This section governs the installation of all above ground val ves.
The general requirenents, |ocations and type of a valve shall be
as indicated on the drawi ngs and described herein. Al valves
shall be new and undanmaged. Al valves related to the automatic
operation and control of the filters shall be supplied by the
manuf acturer of the prefabricated treatnent units.

2. APPLI CABLE PUBL| CATI ONS.

The publications listed below form a part of these specifications
to the extent referenced. The publications are referred to in the
text by the basic designation only.

2.1 Anerican Water Wrks Associ ati on ( AWM) .

AWM C 500 Resilient Seated Gate Valves, 3 In.
through 48 In. and Sewage Systens

AWM C- 504 Rubber Seated Butterfly Val ves

AWM C- 508 Swi ng- Check Val ves for Waterworks

Service, 2 In. through 24 In. NPS

2.2 Federal Specifications (F.S.).

WM V- 54D Gate Val ves, Bronze, Threaded Ends

WNM V- 51F Check Val ve, Angle and d obe
Val ves, Bronze

3. WMaterials.

3.1 Gate Valves. Gate valves shall be resilient seat flanged
gate valves conformng to the requirenments of AWM Specification
C-509 for valves 3 inch and larger and Federal Specification
WM V-54D for 3 inch and snaller. Flanged val ves shall have 150 |b.
flange drilling and be rated for a 150 Ib working pressure.
Resilient seat valves shall have epoxy coated interiors on all
ferrous netal surfaces and shall be equi pped w th handwheel s and
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gear operators with non-rising stens. Valves small than 4 inches
shal |l have threaded ends and shall be bronze with threaded ends.

3.2 Ball Valves for Water and Air Applications: Two inch and
smaller ball valves for waterlines shall be of stainless steel
bronze or brass construction with bronze, brass, or stainless
steel ball teflon or viton stem seal, reinforced teflon seats and
thrust washer, a renovable operating |lever, and threaded ends.
Val ves shall be pressure rated to a mninmum 250 psi and shall be
driptight in both directions and shall be Watts B-5900 Series,
Jamesbury "Series 1000, Fig. 11-1100TT", Lunkenheinmer "Fig. 70-
XLT", Stockham "S-216", or Power "Fig. 4210 B" or equal. Extended
handl es or tee handl es shall be supplied where necessary to clear
ot her obstructions.

3.3 Pressure Relief Valve. Pressure relief valves shall be
hydraulically operated, diaphragm actuated valves either in a
gl obe pattern or angle pattern as indicated on the draw ngs.
Val ves shall be flanged ANSI 16.1 (125 pound drilling) on sizes 4-
inch and larger. The diaphragm assenbly shall be guided top and
bottom by a precision machined stem and the valve seats shall be
repl aceable. A resilient synthetic rubber disc, retained on three
and one half sides by a disc retainer, shall form a drip-tight
seal when pressure is applied above the diaphragm Valve body and
cover shall be cast or ductile iron and rated for 150 psi working
pressure. Disc guide seat and cover bearing shall be bronze. The
stem nut, and spring shall be stainless steel. The pressure
reducing control shall be bronze with stainless steel trim and
val ve cocks on sensing lines shall be provided with the contro

val ve. Valves shall be adjustable from 30 to 150 psi. Initial
setting shall be 95 psi.

3.4 Pressure Gauges. Pressure gauges shall be of the Bourdon tube
type with stainless steel bodies and a mninum 4-inch dianeter
face. The gauge shall be scaled in feet of water and psi over a
range fromO to 150 psi. Gauges shall be provided with snubbers to
danpen pressure fluctuations.

4. | NSTALLATI ON

4.1 Application of Materials.

4.1.1 \Water Val ves. Water valves less than 4 inches in dianeter

utilized for isolation of piping or equipnment shall be ball
val ves. tee handles or extended handles shall be utilized where
conflicts or space limtations interfere with |ever handles.

Valves 4 inches or larger shall be gate valves w th handwheel
oper at or s.

4.1.2 Ar Valves. Al valves on air supply lines utilized for

Bl ackfeet Conmunity Water Project Water Plant and I ntake Val ves
Water Treatnent Plant - Phase | 15061- 2
02-032 Sept enber 2002



isolation of piping or equipnent shall be ball valves. Tee
handl es or extended handles shall be utilized where conflicts or
space limtations interfere with | ever handl es.

4.2 Installation. Unions shall be installed in all piping within
6 inches of all valves with threaded ends in order to permt easy
renoval of the valve. Tee handl es or extended handl es shall be
utilized on ball valves where other itens conflict with valve
oper ati on.

Val ves for horizontal pipe runs shall be installed with operating
stens in the vertical position for lines within four feet of the
floor, 450 or 30o off vertical if pipes above the valve interfere
with operation and naintenance of the vertical installation, and

hori zontal for pipes over four feet from the floor. Val ves on
vertical pipe runs shall be installed with operating stens
perpendicular to the wall. Handwheels, gear operators, pneunatic
operators and electric operators shall be sized by the
manufacturer for the valve size and system pressure. Pneumat i c
and electric actuators shall be installed only in positions

recommended or approved by the manufacturer.

A pressure gauge shall be installed in the piping nanifold
upstream of each pressure reducing val ve.

END OF SECTI ON
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CONSTRUCTI ON SPECI FI CATI ONS

DVISION 16 - ELECTRI CAL
SECTI ON 16890
| NTAKE PUMP CONTRCOL SYSTEM

1. CGENERAL.

1.1 Ceneral Requirenents. The Contractor shall provide a
pressure/level transducer and |evel display/controller for the
intake punps. System conponents and operation shall be as
described in this specification. Control alternation, |ogic

functions, alarm and all other control conmponents used in the
control system shall be perforned by solid-state conponents unless
otherwi se specified. Al conponents shall be standard catal og
itens with proven field performance. Repl acenent conponents or
nodul es of each type shall be stocked by the system manufacturer
for system expansion or parts replacenent. Non-standard, "one of
a kind", experinental, or unproven conbinations of equipnment wll
not be all owed. The manufacturer shall show evidence that parts
are kept in inventory and are readily available within 14 days of
recei ving an order.

The Contractor shall provide all material, equipnent, |abor, and
m scel | aneous itens necessary to nake the control systens conplete
and fully operational. Al signals between transmtters,
receivers, and other control devices shall be protected against
interference of all types. Al equipnment shall be installed wth
power surge and |ightning protection.

Al equipnment shall be supplied by a single manufacturer's
representative who is skilled and experienced controls. This
representative shall be responsible for properly integrating the
various pieces of equipnment into a fully functional and
operational control system

Al system conponents shall be new, high quality, and factory
nount ed and i nspect ed. Al electrical control conponents shal
operate on 120 volt, 60 Hz, single phase power except as otherw se
noted on the draw ngs and specifications. Al work shall be in
accordance wth the requirenents of the draw ngs and
speci fications. The various requirenents of Dvision 16 -
El ectrical, apply to the construction of the control system

1.2 Description of Qperation. The prinmary start/stop control for
each of the four punps will be fromthe water treatnent plant. The
water treatnent plant control systemis not part of this contract
but wll be installed at a later date wth a four pair
comuni cation wi re connecting each of the intake punps to the
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pl ant control. The equi pnment supplied under this contract shall be
conpati ble wth future connection of control wiring fromthe water
treatnent plant. The pressure transducer and Ilevel display
controller shall function such that if the water level in the
i ntake drops below an adjustable preset level, then all of the
i ntake punps will be shut down. Start up of intake punps follow ng
an automatic shut down will require manual reset.

1.3 Codes, Requlations, and Permts. Al nmaterials, conponents,
and equi pnent shall be approved by Underwiters' Laboratories,
Inc. where applicable and by the local inspection authority. All
materials shall be in a new and undanmaged condition when
i nstall ed.

The Contractor shall conply with the National Electrical Code,
National Electrical Safety Code, State of Mntana El ectrical Code,
Uniform Building Code and all other applicable Federal, State,
Cty, and County Codes, regulations, and ordinances. The
Contractor shall obtain and arrange for all permts and approvals
required for the execution of the work and pay all fees required
to obtain such permts and approvals.

1.4 Drawi ngs _and Manual s. The manufacturer shall supply
equi prent information, shop drawi ngs and operati on and mai nt enance
manual data as required in Dvision 1, Section 01300 and 01301.
I nformation shall include:

1. D nension drawi ngs, wring and/or piping draw ngs for
equi prent .
2. Fabrication and nameplate |egend draw ngs and internal

Wi ring schematic draw ngs.

3. System schematic drawings illustrating all conponents
being supplied, conplete with electrical interconnections,
color codings and labeling of electrical wiring and all
control devices. Al wre and termnal strip nunbers shall
be clearly labeled at all term nation points on each piece of
assenbl ed equi pnent and shall match identification on the
control draw ngs.

4. Any other information that wll assist the Engineer wth
understanding the equipnment operation and wll assist the
Engi neer wi th approval .

Al field nrounted conponents shall be «clearly I|abeled and
identified. Identification shall be the sane as shown on the
control draw ngs.
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1.5 Field Calibration. Al instrumentation shall be calibrated
in the presence of the Engineer in accordance with the range and
accuracy specified herein.

1.6 Quar ant ee. Al equipnment shall be guaranteed against
defects. The Contractor shall file wth the Engineer a certified
st at enment t hat each pi ece of equi prent Wil function

satisfactorily, and that within one year fromthe date of initia
operation, the Contractor shall renove and replace at his expense
and without charge to the Omer or his assignee, piece for piece,
each piece of equipnent, or part thereof, which shall prove
defective within the guarantee period. Initial operation shall be
defined as the day the equipnent is placed into full operation and
is being beneficially used by the Owmer for its intended purpose
on a full tinme basis.

The Contractor shall also file with the Engineer a certified
guarantee from the nmanufacturer, that the manufacturer guarantees
his equipment for a mninum period of one year from the date of
initial operation. The manufacturer shall guarantee that he wll
repl ace at his expense all equipnment or parts thereof which shal
prove defective within the guarantee period. Al guarantee work
shall be done pronptly by either the Contractor or manufacturer
upon submttal of proof of defect.

1.7 Installation Personnel. The Contractor shall enploy
qualified conpetent personnel for the installation and placing
into initial operation all control conponents. He shall include

as a part of the control system the services of a field
representative fromthe firm supplying the equipnment to supervise

the installation and start up. The field representative shal
remain on the job during start up until all units are operating
satisfactorily and shall provide a mninmum of 24 hours of

instruction and training for the Owner's personnel on proper
operation, maintenance and adj ustnent of equipnent.

2. APPLI CABLE PUBL| CATI ONS.

The publications listed below form a part of these specifications
to the extent referenced. The publications are referred to in the
text by basic designation only. References are to the later
edition of each publication.

2.1 Codes.

Underwriters' Laboratories, Inc. (UL.)
National Electrical Code (NEC

National Electrical Safety Code

State of Montana El ectrical Code

Uni f orm Bui | di ng Code (UBC)
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3. NMATERIALS.

3.1 Pressure Transducer/Level Sensor. A subnersible pressure
transducer shall sense water level in the header at the intake
site. The transducer shall be a Mdel 6000 unit as manufactured by
Sigma Controls, Inc. or approved equal. The unit shall be scal ed
from O to 40 feet of water. The transducer shall have a 316
stainless steel body wth a Teflon coated polimde diaphragm and
internal solid state electronic gauge pressure transducers. The
sensor shall incorporate an isolated solid state piezo-resistive
pressure t ransducer whi ch provi des excel | ent linearity,
repeatability and |ow hysterests. the transducer shall have an
i nput vol tage conpatible with the voltage available at the site or
include a suitable transforner to power the transducer. The
transducer shall include a 4 - 20 mA output that is connected to a
| evel display unit.

The level display control shall supply the required input DC
control for the transducer. It shall also convert the 4 - 20 nH
signal fromthe transducer to a calibrated water | evel. The | evel
di splay control shall be supplied from the same manufacturer as
the transducer. Calibration shall be capable through a single
front panel pus button. A separate power supply shall be provided
if needed. The display shall include a “»inch red LED. The unit
shal | have over pressure protection and be designed to wthstand
pressures two tinmes the full scale. The transducer shall be
capable of transmtting the signal the required distance to the
i ntake building. A Nema 4 enclosure shall be provided. A suitable
nunber of output signals shall be provided from the control to
each of the punps. Adjustable current relays shall be provided
to open the punp control circuits and stop the punps.

4. CONSTRUCTI ON

4.1 CGener al . The Contractor shall construct a conplete and
operable control system that provides all control features as
described in the contract docunents and required for operation.
The Contractor shall provide al necessary interconnections between
equi prent itens regardless of whether or not they are specifically

showmn or called out on the draw ngs. Al'l  equi pnent shall be
installed in strict accor dance W th t he manuf acturer's
instructions and all applicable electrical codes. The conpl et ed
system shall include all control features and functions as
descri bed under Description of Operation.

4.2 Incomng Power and Wring. I ncomng power for control
circuits shall be 120 volt, single phase, 60 Hz. Al wring
within cabinets shall be flexible, standard type and each

conductor shall be tagged and nunbered in accordance with the
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manuf acturer's wring diagrans. Al outgoing wres shall be
fastened to electrical conponents by solder-less nechanical
connectors to facilitate replacenent. Al wring shall be neatly
tied and fastened to the chassis as required.

Conduits and conductors shall be installed as necessary between
the control centers and all renotely nounted control devices.
These conduits and conductors are not necessarily shown on the
contract drawings but shall be the responsibility of the
Contractor to provide and install in order to provide a conplete
and operational system

END OF SECTI ON

Bl ackf eet Comunity Water Project I ntake Punp Control System
Water Treatnent Plant - Phase | 16890 - 5
02-032 Sept enber 2002



